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engineers 
agree 


Not on cigarette brands 
nor the shape of tomorrow's 
rocket— but every day, 
throughout the industry, 
Engineers agree 


on Wiggins Connectors. 





Wiggins 


The authority on connectors 


Engineered for Reliability 


E. B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 
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\ World's Fastest Navy Fighter 


Proudly wears 


controls 


Nine Sargent quality units have been selected 
to provide Chance Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 
specifications, provide a system for control for the 
safe, positive, efficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical a electronic force control units on the 
nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 


Fince 1920 


ENGINEERING CORPORATION 


2533 EAST 56th STREET 
HUNTINGTON PARK, CALIFORNIA 
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AVIATION CALENDAR 





Mar. 25-29—lenth Western Metal Con 
gress, Ambassador Hotel, Los Angeles 
Mar. 26-28—Sixth Weather Radar Confer 


ence, American Meteorological Society, 


¢ ambridy ge, Mass 

Mar. 27-29—F-ducational (€ olloquium on Ra 
diation Effects on Materials, sponsored by 
Office of Naval Research and Glenn | 
Martin Co., Johns-Hopkins University, 
Baltimore, Md 

Apr. 2-5—National Acronautic Mecting 
\cronautic Production Forum and An 
craft kugincering Display, sponsored by 
Socicty of Automotive Engimects, Hotel 
Commodore, New York 

Apr. 3-6—Spring Mecting, American Rocket 
Socicty, Sheraton Park Hotel, Washing 
ton, D.C 

Apr. 7-10—Spning Meeting, American Soc 
ety of Mechanical Engineers (includes 
trips to Haves Aircraft Corp., Redstone 
Arsenal), Dinkler Tutwiler Hotel, Bu 
mingham, Als 

Apr. 10-12—National Nuclear Instrumenta 
tion Conference and Third Southeastern 
Industrial Instrumentation Fxhibit \t 
lanta Biltmore Hotel, Atlanta, Ga 

Apr. 12—Latest Developments im Capsul 
Escape Systems, Douglas Aircraft Co. and 
Socicty of the Experimental Test Pilot 
Lancaster, Calif 

Apr. 14-16-1957 National Symposmun on 
Felemetering, sponsored by the Institute 
of Radio Engineers’ Professional Group 
on ‘Telemetry and Remote Control 
Sheraton Hotel, Philadelphia, Pa 

Apr. 15-17—Svinposium on Systems for Tn 
formation Retrieval, sponsored by West 
rm Reserve University, Masome Nudite 
rim, Cleveland, Ohio 

Apr 16-17—Auweraft) Ball Bearmge Confer 
nee, sponsored by New Departure Divi 
sion, General Motors Corp, Statler Ho 
tcl. Hartford, Conn 

Apr. 22-24—Second Annual Jet Fngine Hy 
draulics Symposium, Hotel Statler 1 
trot, Mich 

Apr. 23-25—Annual Convention, Interna 
tional Auhine Navigators Council, Picca 
dilly Hotel, N.Y 

(Continued on page 6 
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Tnans-Sonics 
BULB 
TEMPERATURE 
PICKUPS 


Shown % size 


@ OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 

@ ACCURATE UNDER 25G TO 2,000 CPS VIBRATION 

@ AVAILABLE IN VARIOUS RANGES FROM —300°F. TO 1500°F. 
@ RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE 


Trans-Sonics Type 1300 Bulb Temperature Pickups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as the sensing element. Each Type 
1300 Bulb Temperature Pickup is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as 100°F. These Pickups are designed 
to withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in corrosive liquids 
or gases. Their leads can be exposed to temperatures up to 
600°F. and may be detached from the instrument proper 
for shortening or easy replacement. Write for Bulletin 1570 
to Trans-Sonics, Inc., Dept. 


* Reg. Trodemork 








SPECIFICATIONS 


CASE CONSTRUCTION: Stainless Stee! 
ACCURACY: * 1% of full scale range 
PRECISION: * 0.2% of full scale range 
MAXIMUM CONTINUOUS CURRENT: 20 ma rms 
(overaoged over | second) 

TIME CONSTANT: Less than 2.5 seconds in agitated water 
ENVIRONMENTAL OPERATION CONDITIONS 

PRESSURE: 3000 psio (at room temperature) 

VIBRATION: 1” double amplitude, 0 to 22 cps 

* 25g, 22 to 2000 cps 
SHOCK: 60g in any direction, per para. 4.15.1 
of MIL-E-5272A (10 milliseconds shock) 








For Transducers, See Trans-Sonics 


Trans-Sonics, IJuc. 


P. O. BOX 328 LEXINGTON 73, MASSACHUSETTS 











Among the many requirements for heat ele- 
ments in industry today are those demanding 
virtually one-of-a-kind design. 


Since such requirements normally cannot be 
met by loom weaving, Safeway technicians 
fabricate odd-shaped elements individually. 
Circles, half circles, cutouts, tapers and com- 
pound shapes are just a few of the elements 
fabricated in this fashion and produced in 
quantity. 


Insulation, too, must provide for the charac- 
teristics of specialized applications. Safeway 
produces a wide variety of elements insulated 
with neoprene rubber, silicone rubber or re- 
inforced plastics. 


If you have a problem that requires heat, let 
Safeway engineers study your requirements 
and—without obligation to you—submit an 
appropriate recommendation. 


For your copy of a fact-filled folder, write to: 


HEAT 
4 eWwa ELEMENTS 
INC. 


680 Newtield Street -« Middietown, Connecticut 
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(Continued from page 5) 


Apr. 29—Third Flight ‘Test Instrumenta 
tion Symposium, Statler Hotel, Los An 
gcles 

Apr. 29-May 2—16th Annual National Con 
ference, Society of Aeronautical Weight 
Engineers, Broadview Hotel, Wichita 
Kans 

Apr. 30—Atlantic Rate Commodity Rate 
Board Meeting, International Air Trans 
port Assn., ‘Torquay, Devonshire, Fing 
land 

May 1-3—Spring Mecting and Fxhibit So 
ciety for Experimental Stress Analysis 
Hotel Statler, Boston, Mass 

May 5-8—30th Annual Convention, Amer: 
can Assn. of Airport. Executives, Sham 
rock Hilton Hotel, Houston, Tex 

May 5-8—1957 Convention, American Asso 
ciation of Airport Executives, Shamrock 
Hilton Hotel, Houston, Tex 

May 6-8—2Sth Annual Meeting, Acro Medi 
cal Assn., Shirley Savoy Hotel, Denver 

May 8-11—13th Annual National Forum, 
Amencan Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

Mav 13-15—National Conference on \cro 
nautical Electronics, sponsored by Insti 
tute of Radio Engineers, Dayton, Ohio 

May 15-17—Jct Age Airport Conference, 
Air Transport Division, American Society 
of Civil Fngincers, Park-Sheraton Hotel 
New York 

May 24-June 2—22nd Paris Air Show, So 
ciety of French Aircraft Constructors, Le 
Bourget Airport, Paris 

June 1—Sth Annual Maintenance and Oper 
ations Mecting for Business Aircraft Own 
ers, sponsored by Reading Aviation Sery 
ice, Reading Municipal Airport, Pa 

June 1-9—First Annual National Aviation 
Trade Show, Monmouth County (N_ J.) 
\irport 

June 7-8—30th Annual Homecoming and 
Reunion, Parks College, Fast St. Lonis, 
Il 

June 17-20—National Summer Mecting, In 
stitute of the Acronautical Sciences, Bilt 
more Hotel, Los Angeles, Calif 

June 23-25—29th Annual Meeting, Aviation 
Distributors & Manufacturers Assn., ‘The 
Broadmoor, Colorado Springs, Colo 

July 2-11—24th National Soaring Contest, 
F-lmira, N.Y 

July 12-13—British Lockheed International 
Acrobatic Competition, the National Air 
Races (third round) and the King’s Cup 
Air Race, Coventry Civil Acrodrom« 
Bagington, England 

Ang. 20-23—Western Electronic Show & 
Convention Board of Directors, Cow 
Palace, San Francisco, Calif 

Sept. 1-6—Sixth International \cronautical 
Conference, Royal Acronautical Society 
and Institute of the Neronautical Sciences 
Folkstone and London, England. 

Sept. 2-8-1957 Fling Display, Society of 
British Aircraft Constructors, Farnbor 
ough, England. 

Nov. 7-8—Weapons System Management 
Meetmg, Statler-Ihiton Hotel, Dallas 
Tex 

Dec. 17—Wrght Brothers Lecture, Depart 
ment of Commerce Auditorium, Wash 
mgton, D.C 
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How to record 420 channels of simultaneous data 


Boeing Airplane Company's flight tests demonstrate an easy way 


Have you ever seen an oscillograph record 
that was eight and a half feet wide? At fifty chan- 
nels per foot this is what it would take . . . which 
shows the decided advantages in the way the 
Boeing Airplane Company solves the problem. 
They put 420 channels of data onto a one-inch 
magnetic tape. Two hours of flight test can be 
recorded on one 10%-inch reel. 


With FM carrier recording one channel of 
data occupies one track and provides high instan- 
taneous amplitude accuracy. FM is particularly 
suitable for shock and vibration records. 

When a recording containing a large number 
of channels of data is reproduced, another of mag- 
netic tape’s advantages becomes apparent, The 
data can be reproduced in electrical form, Con- 

sequently it is a relatively sim- 























The 10%-inch ree 
records 2 


each ¢ 


{420 channe 


ple matter to unscramble the 
channels by automatic or semi- 
automatic means. Any combi- 
nation of channels can be 
scanned, correlated and fed to 
computing devices. These for- 
tunate faculties of magnetic 
tape help reduce the handling 
of vast amounts of data down 
to a task of wieldy size. For 
example in the Boeing flight 
tests already mentioned, all 


1 of l-inch tape 


j 








In a published article, Mr. Arthur T. Snyder 
of Boeing describes their system as a low level, 
low-speed, pulse-width-modulation technique. It 
time-multiplexes 35 channels of data onto each 
of 12 tracks (of 14) on an Ampex 814 Airborne 
Magnetic Recorder; (35 * 12 = 420). The sys- 
tem inputs are variable resistances, thermocou- 
ples, strain-gage bridges and other bridge-type 
transducers. Each is fed to a segment on one of 
twelve rotating commutators that sample every 
channel 2% times per second. The Ampex 814 re- 
corder running at 3% in/sec. records over 8-ril- 
lion measurements in two hours. 

This recording system used by Boeing is lim- 
ited by choice to data that changes at a slow rate, 
This is by no means a fixed limitation. Certain 
Ampex recorders (Series 800, FR-100 and FR- 
1100) have interchangeable amplifiers. Each 
track can thus be used with any one of three types 
of recording according to frequency requirements: 

With PWM recording (like the Boeing exam- 
ple) as many as 88 channels of low-frequency 
data can be put onto one track. 

With direct recording up to 18 channels of 
RDB subcarrier data of varying frequency re- 
quirements can go onto one track — or very high- 
frequency data uses one track per channel. 


a AMPEX 


data is published within two 
or three days after the test instead of from sev- 
eral weeks to several months later as by previous 


methods. 


Boeing KC-135 tanker in flight. 


If you have a specific problem involving large 
amounts of data or unusual combinations, Ampex’s 
application engineers will be pleased to furnish 
further information. More of the capabilities of 
magnetic tape will be discussed in this continuing 
series of bulletins. Would you like to have copies 
mailed direct? If so, write Dept. UU -3 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 





CORPORATION 








934 Cuanten Street 





Repwoop City, CaALironrnnia 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 











In the Aircraft Industry... 


Solar is 
Synonymous 
with 

Stainless Steel 





EXPERIENCE Solar has more experience In 


building airframe and engine components of stainless 
steels, titanium, and other advanced metals and 
high alloys than any other company in the world. 


DESIGN Solar can greatly assist you in the design 
of components and assemblies to be built of high 
alloys — because of Solar’s intimate knowledge of the 
problems and possibilities of these special metals 


DEVELOPMENT Solar is being asked to undertake 
more and more basic development projects 
in association with other companies — because 
of Solar’s unique skills with advanced 
metals and their engineering. 


eeewer ALTURE Two large plants offer strategic 


dispersion with integrated, experienced management. 
Solar’s production record 1s unmatched for quality, 
service, dependability, and prompt delivery. 


FOR MORE INFORMATION ABOUT SOLAR’S CAPABILITIES, WRITE 
DEPT. C-146, SOLAR AIRCRAFT CO., SAN DIEGO 12, CALIFORNIA. 


SOLAR —_— 


AIRCRAFT COMPANY DES MOINES 


Ocsigners, Developers and Manufacturers + Gas Turbines + Aircraft and Missile Components + Bellows + Controls + Coatings « Metal Alloy Products 
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A recent short-wave broadcast from Melbourne, Aus- 
tralia... received in Syracuse, N. Y. (over 10,000 
air miles) with no perceptible flutter or fading . . . is 
further proof that General Electric's new radio tech- 
nique .. . Synchronous Amplitude Modulation’. . . is 
the solution to the problems of long-range radio 
operations. Its concept and operation are uniquely 
simple . . . SAM* is compatible with all present forms 
of radio equipment... its opera- 
tors need no further specialized 
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Message from 
Melbourne 


training... yet it preserves complex wave forms 
even while handling the Doppler effect. its sup- 
pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's* 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE’s invaluable contribution 
to progress...in furthering new uses for electronics. 
For the very latest information 
on SAM*‘...write Section A 


Aviation EVecrouies Produste Juolude: 


WEAPONS CONTROL RADAR + SEARCH RADAR + INDICATORS AND DISPLAY + COUNTERMEASURES + NAVIGATION 


MISSILE CONTROL « AIRBORNE SONAR + COMMUNICATIONS - 


FUZES + AUTOMATIC TEST + DATA PROCESSING 


Progress /s Our Most Important Prodvct 


GENERAL 


@® ELectRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


CREATIVE LEADERSHIP 
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AIRCRAFT GUIDANCE INSTRUMENTS, performing with fantastic accuracy, give 
aim and purpose to the various flight vehicles of our age. Several revolu- 
tionary new Summers instruments and systems—each an example of Design 
Originality—have been widely accepted in this field. For “creative crafts- 
manship” be Guided by Summers. 
Examples of Systems by Summers 

NOW IN PRODUCTION FOR THE MiLlI- Control System; (1027) Pilot Assist Sys- 
TARY: (KDA) Drone Auto Pilot System; tem; (VGI) Remote Attitude System; 
(GAM-72) Classified SAC Project; (KD- (1037A) Remote Directional Indicator; 


300) Drone Auto Pilot System; (OQ-19) (1035A, B, C) Flight Attitude Indicator 
Drone Auto Pilot System; (AD4-1) Lateral System. 


SUMMEeEFS 
Gyroseye- Company 


2328 BROADWAY © SANTA MONICA, CALIFORNIA @ @ OFFICES: DAYTON, OHIO ® WASHINGTON, D. C. © @ IN CANADA: PATLON AIRCRAFT, TORONTO 





Summers is producing: Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instruments. 





The new pride of Eastern... 
PROTECTED BY SINCLAIR 


Latest Eastern Air Lines plane to bear the illustrious Golden Falcon name is the 
Super G Constellation. This new titan of the skies carries 70 passengers — has an 
increased cruising range and includes 107 new design features. It embodies new luxury, 
style and comfort — retains its traditional dolphin-like grace and triple tail. 


Its four great Turbo Compound engines that generate 13 thousand horsepower are 
protected with Sinclair Aircraft Oil. Eastern uses Sinclair Aircraft Oil exclusively be- , 
cause of its proved quality and dependability over the years. In fact, today 45% of the 
aircraft oil used by major scheduled airlines in the U.S. is supplied by Sinclair. There's 
no better proof of reliability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Ave., New York 20, N. Y. 














ENGINEERS & 
TECHNICIANS 
For ideal 
working 
conditions 

with a 

dynamic, 
creative 
organization, 
send resume 


to Chief Engineer... 


8352 Brookhurst, 
Anaheim, Calif 
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on target insurance 


There is only one ‘good landing’ for an armed missile...ON TARGET 
Hallamore designed and produced missile instrumentation and 

guidance checkout systems calibrate and report prefiring conditions 

to assure the efficient performance of some of the latest vehicles in the 
missile field. Hallamore Electronics performs contracts for the United 
States armed forces and prime contractors of the aircraft and ordnance 
industries. Its field of activity includes missile ground support and in-flight 
instrumentation systems, audio and visual communications systems, 


magnetic products and electronic components. 


HALLAMORE ELECTRONICS COMPANY 


SIEGLER CORPORATION 








Gives 3-Ton jet engine a baby carriage ride— 
Timken’ bearings take radial and thrust loads 


7 keep airplane production on 
schedule, J-57 jet engines have 
to be handled gently and efficiently. 
This dolly does it. The engine dolly 
with Aerol aircraft casters uses 16 
Timken” tapered roller bearings. 
Pure vertical thrust loads are taken 
by a Timken thrust bearing in each 
caster. 

In the wheels themselves, great ra- 
dial and thrust loads are developed. 
Timken bearings can take radial and 
thrust loads or any combination 
because they are tapered. Their full 
line contact gives them extra load- 
carrying capacity. Breakdowns are 
reduced. Dollies stay on the go. 

Timken bearings virtually elimi- 


TRADE Make BEC pat orf 


nate friction. They're geometrically 
designed to give true rolling motion 
and they are precision manufactured 
to live up to their design. Lower 
friction means the dollies roll easier, 
have less starting resistance. There 
are fewer jolts to the engine. If shock 
loads are encountered, Timken bear- 
ings shrug them off. They're case-car- 
burized to give wear-resistant surfaces 
over tough, shock-resistant cores. 

Be sure you specify Timken bear- 
ings for the machines you build or 
buy. We even make our own steel 
to achieve the highest quality. We're 
the only bearing manufacturer in 
America who does. 

Look for the trade-mark “Timken” 


on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘“TIMROSCO”. 


This symbol on «a product meang 
tts bearings are the best. 


TI M KE N TAPERED ROLLER BEARINGS ROLL THE LOAD 





Watch 
WIDE WIDE 
WORLD 
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Harrison Heat-Exchangers 
Keep Temperatures Level! 


Harrison goes to any extreme to keep temperatures on the beam 
.. + to keep temperatures normal under all types of operating 
conditions! These top-quality heat-exchangers are busy every where 
—on land, on sea, and in the air . . . guarding critical engine 
temperatures and providing safe, sure performance. They're 
lightweight and compact, too—designed to save you space and 
money. That’s why Harrison is a leader in its field—that's why 

so many manufacturers rely on Harrison exclusively for dependable, 
economical heat-transfer equipment. If you have a cooling 
problem, look to Harrison for the answer. 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y 


TEMPERATURES 





HARRISON \> 


ororsr 








Unaffected by turbojet ambient temperatures, 
a Silastic O-ring forms the cushioning seal 
between engine and nacelle of Boeing’s B-47 
Stratojet. Conversely, on aircraft access doors 
and other “cold” applications, Silastic seals 
stay rubbery at temperatures far below zero. 


SULASTIE O-rings seal effectively at 500F 


Ambient temperatures high enough to melt organic 

rubber, or low enough to make it brittle, never faze 

Silastic*, Dow Corning’s silicone rubber. Flexible from 

—130 to 500 F, Silastic also has superior resistance to 

Get latest data on Silastic ozone, weathering, and chemical attack. Silastic 
O-rings of cross-section and circumference to meet your 

Mail coupon today particular requirements are available through leading 
O-ring manufacturers. 


Dow Corning Corporation, Dept 
Midland, Michigan 


Please send me latest data on Silasti 


Typical Properties of Silastic for O-rings 


' 

' 

‘ 

' 

' Temperature range, °F —130 500 
; Tensile strength, psi 600 900 
Elongation, % 100 to 300 
‘ 
: 
' 
' 
' 





Tear strength, Ib/in 40 75 
Compression set, %, @ 300F 15 to 40 
Hardness range, durometer 20 80 


COMPANY 











*7 0 n80.0 6 Sav orp If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


a ne DOW CORNING CORPORATION © MIDLAND, MICHIGAN 





When the tip sublimes ! 


Away up where it’s cold, black and lonely at 500,000 ft., 
the thermal attack on a missile or “airplane” isn’t very 
meaningful. The air molecules at that height are barely 
nodding neighbors, rather than crammed together in a 
fluid mass. But, escape and re-entry into the earth's dense 
envelope of atmosphere generate thermal attacks of 
frightening ferocity. Nose and leading-edge temperatures 
may rise to 3000°F. 

Even titanium won't stand such temperatures for 
more than a few minutes. For all those areas requiring 
long-time service life up to 1000°F, however, titanium’s 
light weight, great strength and corrosion resistance offer 


outstanding design advantages. 

Production quantities of very high strength heat- 
treated sheet, to close gage and flatness tolerances, are 
being engineered into advanced aircraft and missiles. For 
non-military applications, all types of mill products are 
obtainable at constantly lower price levels. 

T.M.C.A. is again adding to its production facilities 
to properly service an ever-expanding market. T.M.C.A, 
engineering service and technical literature are readily 
available to all those industries challenged by weight, 
Strength and corrosion problems. 


» +» FIRST IN if itanium 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 
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wing flap actuator 
chosen for the ‘Argus,’ 
Canada’s largest plane 


Canadair engineers required a light weight, compact, 
thoroughly reliable actuator for the wing flap 
system on the ARGUS, Canada’s newest and largest 
aircraft. The Western Gear design was accepted 
because it excelled in meeting these qualifications. 
The experience of 40 years’service to the aircraft 
industry, coupled with knowledge and facilities 

for both electrical and mechanical power transmission 
equipment design made this possible. The Western 
Gear engineering team, including our Electro 
Products Division which designed and built the twin 
motors, worked hand in glove with the gear 


PLANTS AT LYNWOOD, PASADENA, BEL MONT, SAN FRANCISCO (CALIF.), 


SEATTLE AND HOUSTON - REPRESENTATIVES IN PRINCIPAL CITIES. 


This dual motor powered actuator, designed and built by 
Western Gear is light weight, compact and thoroughly reliable. 
Both the motors and gear box are Western Gear manufactured. 


engineering experts in our Aircraft Division. 
Whatever your problem, whether it is rotary 
electrical equipment or gear drives, complete 
systems, Or equipment combinations such as on the 
ARGUS, you will find Western Gear Aircraft 
Industry Specialists ready to provide you with the 
RIGHT answer. Ask for their recommendations 
now. Write General Offices, Western Gear 
Corporation, P.O. Box 182, Lynwood, California. 


“The difference is reliability” « Since 1888 


Wes TERN CTF. R 
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Navy Reports Mach 200 Shock Waves 


Plonized gos pushed to 300,000 a temperatures to several 
hundred thousand degrees Kelvin mark. 


Douglas Proposes Replacement for DC-3 
P High-wing, four-turboprop transport proposed for local carriers; 
production hinges on reception. 


NACA Models Seek Critical Spin Answers 


P High performance, large fuselage-to-wing ratio aircraft demand 
new recovery techniques. 


Pilot Describes Stratocruiser Ditching 
P Detailed account written by Capt. Richard Ogg of Pan American 
includes his conclusions. 


MISSILE ENGINEERING AIR TRANSPORT 


Army Partisans Attack Wilson. . 
Plasma Jet Melts Test Shape 
Sparrow lll Revealed 


AERONAUTICAL ENGINEERING 


First F-105 Phete 
Some NACA Funds Will be Restored. . 


AVIONICS 
Traffic Control Radar-TV 1 oe 
Collins’ New Management P ve 
New Avionics Products .. 


PRODUCTION 


FINANCIAL 


Financial Reports .. 
Steck Transactions 
AMC 


MANAGEMENT 
EQUIPMENT 
USAF Tests New Approach Lights... Marines Simulate Brush-Fire Wor... . 
Timer Warns of Engine Failure ... —. 
Turbine Powered Fuel Tank 
Detector Shows Water in Fuel... 
New Aviation Products 


BUSINESS FLYING 
F-51 Gathers Tornado Date 


EDITORIAL 


Navy's Blimps Perform. . 
Fiscal Facts 


COVER: Vertol H-21B succeeded in towing a Navy LST of 3,000 tons dis- 
placement at a speed of 4.5 kt. in tests conducted by Navy at Coronado, 
Calif. Vertol is proposing use of the tandem helicopter in towing and 
salvage operations. H-21 also pulled an LCU of 330 tons displacement at 
8-9 kt. and hauled a 24 ton DUKW off a sandy beach into water (for further 
details, see page 64). 
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All the heat you want 
BEGoodrich/ —gserved in thin slices 


Supplying localized heat for aircraft involves two major problems. One is 
keeping weight to a minimum. The other is applying the right amount of 
heat at the right points, safely. 





B.F.Goodrich solves these problems by sandwiching heating elements 

between thin, pliable sheets of rubber. Overall thickness of these heated rubber 

“slices” can be as small as .030” for protected installations —as little as .060” 

for exterior use, keeping weight to a minimum. Heated rubber is flexible, 

will fit complex curves as well as flat surfaces. The heat pattern is tailored to 

exacting specifications, with power density varying from 2 watt per square 

BFG electrically heated rubber gives ice protection inch for equipment heaters to 40 watts per square inch for certain de-icing 
to air scoops, inlets and other exterior parts. applications. With special construction maximum wattage can be even higher. 


B.F.Goodrich Aviation Products engineers have had years of successful 
experience in solving heating problems like the ones shown here. If your 
problem is ice protection or providing best working temperature for vital 
operating parts, let B.F.Goodrich solve it for you. 

017” oil-resistant synthetic rubber 
009%" fabric reinforcing ply 


008” heating elements 
imbedded in rubber 


009” fabric reinforcing ply 
022” oil-resistant synthetic rubber 





Cross section of typical BFG heated rubber construction. Precision spaced 
Diffuser cowls for jet engines are kept ice free by heating elements are sandwiched between rubber and fabric plies and vul- 
B. F. Goodrich heated rubber applied inside. canized into a flexible unit. 





ENGINEERS—for interesting and rewarding career opportunities in develop- 
ing a variety of new products for aviation, contact: Employment Manager, 
B.F.Goodrich Aviation Products, 500 S. Main Street, Akron 18, Ohio. Your 


qualifications will be reviewed in confidence. 











B.EGoodrich Aviation Products 


a division of The B.F.Goodrich Company, Akron, Ohio 


Empennage and wing leading edges are ice pro- Tires « Wheels « Brakes ¢ De-icers © Inflatable seals « Fuel cells « Heated Rubber 
tected by abrasion resistant BFG heated rubber. Pressure Sealing Zippers « Rivnuts ¢ Avtrim « Adhesives « Hose and rubber accessories 


* 


% 
ars 


se 
i 


Oil, water and torquemeter lines are warmed by —_ All-weather efficiency is assured for propeller Valves, batteries and temperature sensitive 
B. F. Goodrich electrically heated rubber incorpo- blades, spinners and cuffs equipped with mechanisms in BFG heated rubber jackets 
rated in the outer coverings. BFG heated rubber parts. Rive positive cold weather performance. 
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EDITORIAL 





Navy's Blimps Perform 


It may be news to many readers that the non rigid, 
lighter than air ship is doing anything more exciting than 
carrying clectric advertisements and lofting tourists over 
the greater Miami area. But during the past few months 
Navy blimps have been performing in a manner that 
highlights their increasing importance in the Navy's 
primary job of anti-submarine warfare. 

Perhaps the most spectacular performance was the 
nonstop distance and endurance record sect by a Good 
year ZPG-2 which remained aloft 264 hours and traveled 
over 7,000 miles without refucling. The course of this 
blimp during more than 1] days of continuous flight 
took it from the Atlantic coast to Portugal, North Africa 
and the Caribbean before it landed at Key West, Fla. 


Anti-Submarine Watch 


Even more significant was the feat of a trio of ZPG-2 
blimps in maintaining a 10-day continuous anti-sub- 
marine and early warning radar picket watch 200 miles 
at sea off the New England coast during the worst 
weather experienced in 35 years. ‘These Navy blimps 
relieved each other on station at intervals during a period 
that included freezing rain, heavy snow, winds up to 60 
mph. and severe turbulence—conditions that grounded 
fixed wing aircraft of both the military and commercial 
airlines. One blimp flew through 32 hours of continuous 
icing conditions during a 40-hour patrol; another was 
airborne for 56 hours continuously in this wide variety of 
bad weather. 

These feats by modern blimps, continuing the long 
tradition of Goodyear development of lighter than air 
ships, emphasize the growing role of this type of aerial 
vehicle in a modern defense system. ‘he modern blimp 
has a number of inherent advantages for a modern naval 
role. Its large carrying capacity available for weapons, 
electronic gear, fuel and large crews of technicians makes 
it attractive for radar picket duty and anti-submarine war- 
fare. 


Nuclear hamament 


The blimp can carry the largest antenna of the 
most modern airborne search radar. It is equipped with a 
varicty of sonar devices and magnetic airborne detection 
equipment and can carry a heavy armament of homing 
torpedoes and air to underwater missiles, including the 
nuclear depth charge Lulu. 

It can carry sufficient fuel for dogged hunting and 
relentless pursuit of submarines even without refucling 
and replenishment. But new techniques in refueling and 
resupplying while aloft from tankers, supply ships or 
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aircraft carriers now make it feasible for the blimps to 
range over any ocean distances and accompany convoys 
or naval task forces over indefinite ranges 

The growth of an enemy submarine threat and the 
need for long-range warning of approaching aircraft over 
the vulnerable northeast and northwest approaches to 
the U.S. have enhanced the value of the abilities of the 
blimp in modern naval operations. ‘True, the blimp is 
an extremely expensive piece of equipment, and it is 
extremely vulnerable to aggressive enemy action. 

But the Navy appears to be convinced that the modern 
advantages of the blimp for anti-submarine warfare and 
radar picket duty far outweigh its vulnerability. ‘The 
blimp will be an essential part of the Navy's airpower 


for some time to come. 


Fiscal Facts 


There are few places in the concrete cobweb on the 
Potomac known as the Pentagon where a reporter, tax 
payer or any old U. S. citizen can get a straight answer 
to a straight question. Seldom in the history of this 
Republic have a group of military men and top civilian 
officials gone to such lengths as the current Pentagon 
incumbents to censor, distort and conceal legitimate in 
formation on how $35 billion of the taxpayers dollars 
are being spent annually on the defense of this country 

One bright exception to this general Pentagon policy 
is the shop run by Wilfred J. McNeill, Assistant Secretary 
of Defense for Fiscal Matters. Mr. McNeill was the first 
comptroller of the unified Defense Department and has 
served as the top Pentagon fiscal officer under both 
Democrats and Republicans since 1948. During thes« 
years, he has done the best job of any Pentagon official 
in informing the public on what is happening to its 
tax dollar. His annual bricfings on the Defense Depart 
ment budget—ably assisted by Max Lehrer—are a com 
pact bundle of fiscal facts backed by a lucid and unusually 
candid description of the current Pentagon fiscal policy 

During the year, his ofice makes an intelligent effort 
to compile and release a running account of how expendi 
tures and obligations are being made. ‘There is seldom 
a time that a straight question put to Mr. McNeill or his 
office will not produce a straight answer in a reasonably 
short period of time. His example should serve as a 
guide to other top Pentagon officials on how to discharge 
their responsibility to the public, press and industries 


contributing to the defense program. 
—Robert Hotz 
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Five major assemblies in the Voodoo are commercially pure titanium or titanium alloy. For the fairing assembly alone — where high strength is required — 
; McDonnell effects ao 33% weight saving by using titanium. 


TITANIUM boosts the Voodoo’s performance 


The McDonnell F-101A Voodoo, Strategic Air 
Command's long-range supersonic fighter, owes 
much of its high performance to generous use 
of strong, light-weight titanium. 

In vital areas of this and other modern air- 
craft, titanium alloys provide high strength at 
high temperatures. Many of the most successful 
and widely used titanium alloys were devel- 
oped at REM-CRU, whose technical groups 


REM-CRU 
TITANIUM 


MIDLAND, PENNSYLVANIA 





established manufacturing and inspection tech- 
niques which made possible tonnage produc- 
tion. 

What's more, thanks to REM-CRU’s ex- 
panded facilities, titanium is available for com- 
mercial as well as advanced military aircraft. 
For dependable service on all standard mill 
products . . . or technical assistance in applying 
titanium . .. call or write REM-CRU today. 


Write to Dept. A-3 for the Rem-Cru Review—a free 
periodical presenting the latest data on titanium. 


World's Most Versatile Metal 


Seles Offices: 6033 East Bandini Bivd., Los Angeles 22, California ©¢ 4501 W. Cortland Street, Chicago 39, Illinois © 405 Lexington Avenue, New York 17, WN. Y. 
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WHO'S WHERE 


In the Front Office 


A. A. Garthwaite, board chairman, Re 
public Rubber Division, Lee Rubber & ‘Tir 
Corp., Youngstown, Ohio. A. A. Garth- 
waite, Jr. succeeds the senior Mr. Garth- 
waite as president 

FE. A. Link, vice chairman of the board, 
General Precision Equipment Corp., New 
York, N. Y 

Carl B. Wooten, executive vice president, 
Trecker Aircraft Corp., Milwaukee, Wis 

Bernard Levine, vice president, Norden 
Ketay Corp., Stamford, Conn. 

Orville M. Dunning, vice president, Air- 
borne Instruments aboratory, Mineola, 


ae P 





Honors and Elections 
Mrs. Rebecca Hall Sparling, design sp« 


cialist for Convair Division of General 
Dynamics Corp., has received the 1957 
Award of the Society of Women Engincers 
for significant contributions to enginecring 

Dr. Walter R. Dornberger, technical con 
sultant for Bell Aircraft’s Research Division, 
has been named chairman of the Spacecraft 
Systems Subcommittee of the Space Flight 
Techn‘ Committee of the American 
Rocket Society. 

William C. Foster, executive vice presi 
dent of Olin Mathieson Chemical Corp 
has received an honorary doctor of laws dc 
gree from Syracuse University. 


Changes 


James R. Lewis, director-public relations, 
the Ramo-Wooldridge Corp., Los Angeles, 
Calif. 

F. P. Caruthers, project engineer, Spc 
cialties, Inc., Syosset, N. Y 

Frank H. Sheldon, director-contract sales 
Slick Airways, Inc 

Maynard D. Shumaker, superintendent 
B-47 Modification Division, Lockheed Au 
craft Corp., Marietta, Ga. Also: Vie F. 
Alexander, superintendent-Production Flight 
Line Division. 

K. J. Bossart, technical director, Convair 
Astronautics Division, Convair Division of 
General Dynamics Corp., San Diego, Calif 
Mortimer Rosenbaum succecds Mir. Bossart 
as chief engineer. Also: H. R. Friedrich, as 
sistant chief engineer (development), and 
Krafft A. Ehricke, assistant to the technical 
director 

Ernest Lagelbauer, chief engineer Flettner 
Aircraft Co., Kew Gardens, N. Y 

Capt. Marshall B. Gurney (USN, ret.) 
manager-Government Relations Dept., Ray 
theon Manufacturing Company's Santa Bar 
bara Laboratory, Santa Barbara, Calif 

Capt. Ormand Gove, director flight opera 
tions (Atlantic), Trans World Airlines, Inc 

John C. Waugh, manager public relations 
Vertol Aircraft Corp., Morton, Pa 

Jack F. May, manager-cargo sales, Eastern 
\ir Lines, Inc. Mr. May succeeds Richard 
W. Gilbert, resigned 

Charles A. Neubling, manager-engincenng 
Electronics Division, Fairchild Control 
Corp., Syosset, N. Y 

O. A. Wright, engineering manager, Actu 
ation Research Corp., Glendale, Calif 
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INDUSTRY OBSERVER 


P Army plans to test launch a second production prototype model of its 
Jupiter intermediate range ballistic missile from the USAF Missile ‘Test 
Center, Cape Canaveral, Fla., sometime this week. In the first launching 
(AW March 11, p. 25), Jupiter production prototype reportedly reached an 
altitude of 60,000 ft. before aborting. 


» Lockheed’s Military Operations Research Division is pushing a new 
defense concept centered around a large aircraft carrying both warning radar 
and batteries of interceptor missiles of the Bocing Bomare class. 


P Temco Aircraft Corp. is developing an air-to-surface missile for the Navy 
Designation is Corvus. The Dallas firm recently received a $16 million 
Navy contract for work on the missile. 


> Convair ejection system developed for the F-106A incorporates a seat 
that rotates the pilot so that he emerges from the cockpit feet first and on 
his back. Purpose is to cut decelerative forces and protect the pilot's body 
from supersonic air blasts. New system will be tested by USAF at Hurricane 
Mesa, Utah, within the near future. Air Research and Development Com- 
mand already has conducted extensive sled-track tests on the best position 
for a pilot to assume during high-speed bailout (AW Dec. 10, p. 81). 


> Chance Vought will add two small ventral fins to future production models 
of Navy's F8U Crusader to offset inertial coupling problems on present 
models. The fins, to be located near the tail, will slant down 45 degrees at 
low speeds, move to 90 degrees downward at high Mach numbers. 


> Hughes Tool Co.'s Aircraft Division, Culver City, Calif., is redesigying 
its Model 269 two-place helicopter. Present performance and handling 
characteristics are good, but the handbuilt prototype design was found 
unsuitable for high volume production at a low price. Hughes hopes to hold 
the cost down in order to sell the helicopter to commercial operators as well 
as the military. 


P Russia Type K turboprop engines, believed to be current powerplants 
for four-engined Bear bomber, were designed to give 8,000 shp. plus residual 
thrust at operational altitude of 36,100 ft. and 8,250 engine rpm. Single 
spool engine has a 14-stage compressor, a five-stage turbine, measures ap 
proximately 45 inches in diameter and is 20 feet long. Dry weight with 
out propeller is about 5,100 Ib. Specific fuel consumption at design altitude 
is 0.352 pounds per horsepower per hour. Sea level ratings of the engine: 
12,000 shp. plus about 2,650 Ib. residual thrust. Specific fuel consumption 
is 0.573 Ib. per horsepower per hour. Engine was designed by a team of 
about 800 German engineers and technicians from Junkers and BMW 
Flugmotorenbau G, m. b. H. deported to Russia in 1946. 


> Russia's plans for a moon circling rocket project call for a unit with a 
payload of between 45 and 50 kilograms. Present plans call for the rocket 
to circle the Moon at a distance of approximately 30,000 kilometers from 
the surface. Director of the project is Dr. 1. Chebolaryev of the Astro- 
nautics Institute of Moscow. 


P Thrust reverser developed by Marquardt Aircraft Co., Van Nuys, Calif., 
has been ordered by Douglas Aircraft Co.’s El Segundo Division for its 
A3D Skywarnor Navy attack plane. 


P Air Force planning calls for production of the present crop of Century 
Series fighters beyond the Fiscal 1958 buying program. 


© Bethlchem Stecl has received Navy contracts for the conversion of two 
more ships as weapon carriers for Convair's ‘Verrier suface-to-air missiles 
Contracts are worth $13 million cach. Name of one of the vessels will be 
the U.S.S. Springficld, CL66. Navy now has two cruisers, the Canberra and 
Boston, equipped with the Lerner 














Major and vital components for jet engines 


produced by Fairchiid Engine Division—/n mass quantity, to highest precision standards 


a 
FAIRCHILD 


Through skill, experience and production ef- 
ficiency, Fairchild Engine Division manufac- 
tures such precision parts as turbine wheels, 
frames, diaphragms and turbine buckets for the 
jet engines of some of America's most powerful 
| fighters and bombers. Subcontracting many other 
parts as well, Fairchild Engine Division has 


proved dependable production performance in 
mass quantity to highest precision standards. 

Now in Fairchild’s new plant at Deer Park, 
Long Island, this production capability is in- 
creased even more, and will be put to work 
wherever necessary to serve today’s ever ex- 
panding aviation industry. 
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New Profit Review 


General Accounting Office, watchdog agency over 
federal finances which reports directly to the Congress, 
plans a major investigation into defense contract costs 
and profits. 

Exploratory work, according to Comptroller General 
en Campbell, indicates “‘a serious need for corrective 
action.” Campbell is particularly critical of the cost 
data on military price redeterminable contracts. Many 
contracts, he says, do not provide for proper cost data 
“as an enforcible right” and that the failure of the 
services to obtain ~ 4 data, either in negotiating re- 
vised prices or in fully exercising options to demand 
price redeterminations, “has, in many cases, resulted in 
contractors receiving profits which greatly exceeded those 
contemplated.” 


Procurement Hearing 


Outlook now is that the House Armed Services Investi- 
gating Subcommittee headed by Rep. Edward Hebert 
(D.-La.) won't begin hearings on the profits and procure 
ment policies of military aircraft manufacturers before 
Mav 1. These will be followed by hearings on electronics 
and other aircraft equipment manufacturers. 


Shakeup in SAGE? 


Change in top level direction of the Lincoln Laboratory 
indicates the SAGE system is moving into a new phase 
with heavier emphasis upon management in contrast to 
the carlicr primary concentration upon scientific develop- 
ment. George Valley, associate director of Lincoln and 
prominently identified with development of SAGE has 
left on a vear’s leave of absence. 

Marshall G. Holloway, director of Lincoln laboratory, 
also left his post to head the Nuclear Energy Products 
Division of ACF industries. Carl J. Overhage, formerly 
head of Lincoln's Aircraft Control and Warning Division, 
is the new Lincoln Laboratory director, with William 
Radford taking Valley's post as associate director. Rad- 
ford was head of the Communications and Components 
Division at Lincoln. 


Army Seaplanes 


Newest manifestation of U. S. Army’s determination 
that it will not rest with 5,000-Ib. and 100-mi. limita- 
tions on its aircraft lies buried in a Defense Department 
study on large seaplanes. Army's interest is in a nuclear- 
powered and water-based aircraft to supply small, mobile 
nuclear armies fighting in distant countries as — in 
Aviation Week last Dec. 10 (p. 25). The Pentagon 
report says the Army has expressed a firm requirement 
for aircraft of this type for use after 1960. The paper 
also criticizes the Navy for alleged failure to push studies 
in this field and recommends consideration for bomber 
weapon systems of the future. 


Brown Potatoes: Pro and Con 


Defense Secretary Charles E. Wilson's oft stated view 
that basic research into such matters as why potatoes 
turn brown or why the grass is green should not be sup- 
ported by Defense funds is not universally shared in the 


top levels of the Pentagon. 


Washington Roundup 





Garrison Norton, Assistant Navy Secretary for Air, 
had this to say to representatives of Navy laboratories 
at an Office of Naval Research symposium: 

“In 1946 the Navy found it sod ania alone in the 
support of scientific research, particularly in the field of 
basic research, which was receiving support from prac 
tically no other source . .. . 

“Perhaps this is a good place to discuss just what 
iesearch is. First and most important, there is basic 
research, which is the cornerstone of all scientific develop 
ment. The man engaged in basic research is not a 
visionary, . . . 

“Just like the inquiring child, he wants to know why 
the sky is blue, but the mature researcher is aware of 
how complex the answer is and that it requires the patient 
assembling of all sorts of bits and pieces of information 

“His only product is a scientific paper. Yet this 
paper may provide the key that an applied scientist or an 
engineer has been avidly seeking in developing a new 
means of communication or a revolutionary type of 
engine or a life-saving vaccine. 

“. . . As workers in our naval laboratories, all of you 
are aware of the importance of basic research If 
you sat back and waited until the Chief of Naval Opera 
tions requested a new type of radar or guided acer it 
would be many years before he got it. 

“If the Navy is to get what it wants when it wants it, 
at least some of the basic research must already have 
been accomplished . . . cither in your own laboratories 
or in conjunction with university, private and industrial 
laboratories.” 


Approval for Hector 


Senate Commerce Committee is scheduled to give its 
approval of Louis Hector to fill the Democratic vacancy 
on the Civil Aeronautics Board on Wednesday. Con 
hrmation by the full Senate is expected before the week's 
end. Hector, a 4l-year-old Florida attorney, was nomi 
nated for the post after President Eisenhower failed to 
re-appoint former Democratic Member Joseph Adams at 
the expiration of the latter's term 


ACC Pushes SWG 13 


Air Coordinating Committee is apparently attempting 
to publish the report of Special Working Group 13 be 
fore the May | deadline set for the final report by the 
Aviation Facilities Planning Group headed by Presi 
dential Aide Edward Curtis. Some observers say the 
Commerce Department is resorting to sales pressure in 
order to get an carly endorsement of the “watered down” 
SWG 13 report to offset any criticism that may result 
after issuance of the Curtis report. ACC wants to show 
it has kept pace with air traf control and navigational 
developments by publicizing the report of its recom 
mendations. 

Complete draft of SWG 13 was distributed to air 
ways users on Feb. 25 with the announcement that the 
Navigational Pancl would meet two days later to obtain 
approval of the report. The users protested that at least 
30 days would be required to study the report's contents 
before any decision could be made. At a NavPanel ses 
sion last week, some user groups refused to endorse the 
lengthy document on grounds that the large number of 
late revisions left them “unclear as to what they were 


being asked to approve.” —Washington staff 
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NAVY SHOCK wave apparatus during operation. Successive shocks are due to the current oscillation. Gas temperatures are quenched 
rapidly by heat conduction to the tube walls. This is indicated by reduced luminosity of the gas in right of the photo. 


Navy Reports Mach 200 Shock Waves 


By J. S. Butz, Jr. 


Washington—Shock waves traveling 
Mach 200 at velocities approaching 
300,000 mph. and with temperatures 
of several hundred thousand degrees 
Kelvin are being achieved for tenths 
of a microsecond by a research group at 
the Naval Research Laboratory. ‘The 
speeds and temperatures are accom 
plished by accelerating an ionized gas 
with an electro-magnetic force 

The project, directed by Dr. Allen C 
Kolb, represents a significant advance 
in laboratory capability for study of 
highly ionized gas flows at great tem 
peratures and velocities. 

Highest previously publicized shock 
wave Mach numbers were around 40, 
with associated temperatures of 15,000 
to 20,000K. 

The NRL apparatus could concei 
ably provide basic information of great 
importance to the development of con 
trolled thermonuclear reactions and 
jonized-gas propulsion systems. It could 
also lead to more quantitative informa 
tion of high temperature gas phenome 
non. 

The Kolb device is extremely simple 

A quartz tube of a few centimeters 
diameter and containing a gas—deu 
tcrium, hydrogen, and helium have been 
used—is located perpendicular to a mag 
netic ficld. A current, whose path is 
also perpendicular to the field, is applied 

ra . through the gas. This directs a tre 
: el mendous upward force in the tube and 

QUARTZ shock tube with reference marks is in center of photo. Electrodes for passing creates a shock wave. 
current through gas are attached to tube. Magnetic field is created by current in a strap The shock front is lumimous and can 
near the tube or by solenoids. be photographed to provide a time his 


26 AVIATION WEEK, March 25, 1957 





vot 


r 


= t 
Cyt o* 


torv of its movement. From this his- 
tory, the velocity can be graphically 
determined. \|A check on the velocity is 
made by measuring the Doppler shift 
of a 9mm. microwave reflected off the 
shock front. 

These are standard techniques of 
proven accuracy. 

Temperatures are then estimated 
using precise velocity values, and gas 
temperatures of several hundred thou 
sand degrees have been indicated. Tem- 
perature measurements are also being 
made With spectra, but the degree of 
correlation with the estimates has not 
been reported. 

Details of the work by the Kolb 
group were reported last weck at a sym 
posium marking the tenth anniversary 
of the Office of Naval Research. 

Indications are that considerably 
more has been accomplished than was 
pre sented. 

The apparatus for producing the 
shock waves is relativeh inexpensive, 
since it consists of a quartz tube and 
several banks of condensers. Up to 
125,000 volts and 300,000-400,000 am 
peres have been used, but the peak 
current lasts only from .3 to 1.0 micro 
second. 

Greatest portion of the research cost 
is in the instrumentation required to 
investigate a condition which exists for 
less than a microsecond. Several hun 
dred thousand dollars are needed to 
prov ide the necessary Camc4ras, spectra 
scopes, etc. used in the investigation 
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F-105 Has 


Army Partisans Challenge Wilson; 
Denounce IRBM, Aviation Edicts 


Washington—U. S. Army partisans 
last week opened an all-out attack on 
Defense Secretary Charles E. Wilson's 
competency to make military decisions, 
centering their fire on his recent order 
giving operational jurisdiction of the 
intermediate range ballistic missile to 
the Air Force, 

Detailed criticism of policies set 
down by the Pentagon chief was con 
tained in an 18-page statement issued 
by the Assn. of the United States 
Army, an organization composed of 
60,000 Army alumni. 

The study implies that budgetary 
and political considerations have plaved 
in important part in determining Sec 
retary Wilson s attitude toward strategic 
concepts, roles and missions, airlift, 
Army aviation and the entire field of 
guided missiles. 

Ihe statement was issued at almost 
the same time Wilson was denying an 
Aviation Week report that USAF 
cvaluation experts had been refused ad 
mission to Redstone Arsenal to evaluate 
the work being done there on the 
Jupiter IRBM (AW March 18, p. 26). 

‘The report that USAF has been un 
successful in attempts to have a team 
study the Jupiter project on the scene 
where it was developed was labeled by 


. 


5 ine me aatia RG 4 
Flat Wing Root 


First photo of Republic F-105 Thunderchief supersonic fighter-bomber indicates it has flat wing root intakes. Unusual boundary layer sepa 
rators extend above and below intakes and apparently dump at exposed trailing edges. Nuclear armed F-105 is powered by Pratt & Whit 


Intakes 


Wilson as “not true in that sense.” He 
declared that “properly authorized rep 
resentatives of the Air Force’ never 
have been denied access to information. 

His remarks were limited to the “in 
terchange of information,” and he made 
no reference to proposed USAF visits to 
the Army Ballistic Missile Agency at 
Redstone. 

Wilson's statement was delayed for 
approximately 36 hours after some mem 
bers of the Pentagon press corps had 
asked for comment on the AviaTIoN 
Week report 

The Army had been struggling for 
more than a day to break loose a vehe- 
ment denial of the Aviation Week 
story, but was restrained as a result of 
top level consultations involving both 
Army Secretary Wilber Brucker and 
USAF Secretary Donald A. Quarles. 

It is common knowledge in USAF, 
particularly among missile development 
experts, that Army has impeded efforts 
to evaluate the Jupiter project. It has 
been pointed out that Army has met no 
parallel problems in its program to take 
over development, procurement and use 
of the ‘Talos ramjet anti-aircraft missile 

The Defense Department did con 
firm that, on Jan. 7, about two and a 
half months after Wilson ordered USAF 


ney J75, has flown over 250 times and exceeded Mach | on first flight. Wings are short, thin and swept. Ventral fin improves directional 
stability at high angles of attack when Mach wave interference limits effectiveness of dorsal fin and rudder. The F-105 assembly line is 
already operating. Except for intakes, F-105 configuration drawn by Japanese artist (AW Jan. 7, p. 31) compares closely with photo. 
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Infrared Camouflage 


Washington—Navy has developed a 
camouflage paint that is effective against 
infrared photograph, it was reported last 
week at a symposium marking the Office 
of Naval Research’s 10th anniversary. 

Theoretical work was done at the Aero- 
nautical Materials Laboratory of the 
Naval Air Material Center at Philadel- 
phia. Field testing was done by the 
Marine Corps Equipment Board at 
Quantico, Va. Development took ap- 
proximately three years. 











to take over the Jupiter project, an 
effort was made to launch an evalua- 
tion of the rival Jupiter and USAF’s 
l hor. 

Eger V. Murphree, Wilson's special 
assistant for guided missiles, sent a 
memorandum to Army — Secretary 
Brucker suggesting that it would be 
helpful if - and a group of USAF 
experts could visit Redstone on an 
evaluation mission, 

The Defense Department said the 
Army agreed to this, but that the plan 
never materialized because, as reported 
in Aviation Week, Wilson, on Feb. 
27~—another month and a half later— 
said the Army would be permitted to 
finish Jupiter's early test firing program 
now Ron wav at the USAF Missile 
lest Center, Patrick AFB, Fla. 

Last week, Wilson reiterated his in- 
sistence on this approach and declared, 
“We are going to finish our testing 
of the hardware already ordered” and 
“use the best data we can develop from 
... both missiles.” With USAF already 
ordered to take over operational and 
financial cognizance of the intermediate 
range ballistic missile, he did not deny 
that its experts still lack intimate con- 
tact with the Redstone Arsenal's work. 


Medaris Statement 


Maj. Gen. John B. Medaris, com- 
mander of the Army Ballistic Missile 
Agency at Huntsville, Ala., said in a 
statement issued at the arsenal that a 
civilian contracting agency, employed 
by USAF, was denied permission to 
visit his facilities “for good reasons.” 

Secretary Wilson said he had not 
heard of this action by Gen. Medaris 
and could not confirm or deny that the 
contractor involved was the Ramo- 
Wooldridge Corp. Ramo-Wooldridge 
provides management and technical ad- 
visory services for USAF’s _ ballistic 
missile a oe 

he Detense Secretary professed to 


be a “about all this argument” 


and labeled it as “sort of ridiculous.” 
He said, “I don’t see what it is all about 
unless the Army expects to fight the Air 
lorce some day.” 
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the answer to Wilson's question 
clearly was offered by the bitter criti- 
cism contained in the statement of 
policy by the Assn. of the U.S. Army. 
While it did not suggest war on USAF, 
it launched an whe organized attack 
on Wilson himself. 

The association makes no reference 
to the pending court martial of Col. 
John Nickerson, Jr., a senior officer at 
Redstone accused of violating security 
in his effort to promote the Army’s 
case and force modification or with- 
drawal of Wilson's order on the IRBM. 

There is no doubt, however, that the 
association is marshaling forces to make 
the Nickerson case the biggest Pentagon 
controversy since the “Revolt of the 


Admirals” in 1949. 
Report Highlights 


Excerpts from the association re- 
port, entitled “The Security of the 
Nation, A Study of Current Problems 
of National Defense,” include: 

e Wilson, who must make military de- 
cisions, is forced to rely upon civilian 
assistants who arc competent in the 
managerial but not the military field. 
¢ Army will not have the mobility it 
needs to carry out its missions. 

e Army forces are at an “irreducible 
minimum,” and it is essential that thev 
have funds for modernization. 

© Limitations on range, size, speed, lo- 
cation or lethality of weapons denies 
any service the benefit of scientific and 
technological advances. 

¢ Army-developed Jupiter has been 
“assigned arbitrarily to the Air Force in 
order to provide the Air Force with a 
capability, perhaps to offset the dimi- 
nishing importance of manned aircraft 
weapons systems.” 

© Weight limitation of Army aircraft 
denies the Army the “full fruits of tech- 
nological progress.” 

e Ability to airlift two Army airborne 
divisions to any area is essential to na- 
tional security. 

e Army's basic requirement for longer 
range missiles is tactical, not strategic. 
Distance is not a factor in determining 
a tactical target. The Army also has a 
capability for using the IRBM against 
Strategic targets. 

¢ Arbitrary limit on range for Army 
missiles—Wilson has set the figure at 
200 miles—is “unrealistic and illogical.” 

The statement reiterates the Army 
argument that the Wilson memoran- 
dum of last November “hits right at 
the heart of our ability to maintain 
technological superiority over the enemy 
in the missile field.” It declares: 

“It appears to disregard the fact that 
the Army has been bv far the most 
successful service in missile develop- 
ment. It ignores the experience, train- 
ing and organization which the Army 
has developed in the missile field.” 


Senate May Ease 
NACA Budget Cut 


Washington—At least part of the 
$13.2 million cut from the National 
Advisory Committee for Aeronautics’ 
Viscal 1958 budget by the House prob- 
ably will be restored by the Senate. 

The $105 million approved by the 
House was $28.3 million over NACA’s 
current fiscal year allocation. Most of 
the new money is scheduled to provide 
for newer facilities and additional em 
ployes. 

The House allowed: 
¢ Salaries and administration, $70 mi! 
lion. Although there was a cut of $6.5 
million in NACA’s request, this amount 
will still give NACA additional $7.3 
million for hiring personnel during the 
next fiscal year. Allocation for Fiscal 
1957 is $62.7 million. 
¢ Construction and equipment, $35 
million, $21 million more than the cur 
rent appropriation but $6.5 million be 
low NACA’s request. 

These are the major projects in 
NACA’s planned construction program: 
@ Langley Acronautical Laboratory, 
Langley, Va., a $1.9 million hypersonic 
physics test area and a $3 milhon data 
reduction center. 
¢ Ames Aeronautical Laboratory, Mof 
fett Field, Calif., an $11.7 million hy- 
— tunnel and a $4.4 million 
poundary layer removal in the 14 ft. 
transonic tunnel to increase the Mach 
capability from 1.2 to 1.4 and to allow 
a doubling of the model size. 
¢ Lewis Flight Propulsion Laboratory, 
Cleveland, Ohio, a $5.7 million rocket 
systems research facility; a $5.8 million 
expansion of the propulsion systems 
laboratory, and $5.6 million modifica- 
tions to the component research facility. 
@ Wallops Island, Va., $2.5 million for 
modemization of obsolescent  instru- 
mentation cquipment. 





USAF Procurement 


Washington—Dudley C. Sharp, As- 
sistant Air Force Secretary for Materiel, 
reported last week that USAF’s proposed 
$2,746.9 million’ aircraft procurement 
program for Fiscal 1958 breaks down 
like this: 

@ Bombers, $999.4 million. Represent- 
ing 36.4% of the total funds, the money 
will buy 8% of the total aircraft planned 
under the program. 

@ Fighters, $1,167 million, 42.5% of 
the total funds, will provide 46% of the 
aircraft planned for Fiscal 1958. 

@ Transports, $462.1 million—16.8% in 
funds, 14% in quantity. 

@ Trainers, $118.4 million—4.3% in 
funds, 325% in quantity. 
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Crusader Completes Fleet Introduction 


Chance Vought F8U-1 Crusader, with shock diamonds in jet exhaust during flight over Atlantic Coast, has completed Navy Fleet Intro 
duction Program at Naval Air Test Center, Patuxent River, Md. Deliveries have begun to fleet squadrons for operational duty. FIP 
program required 53 days, included 412 flights for a total of 603 flight hours. VF-32 based at Cecil Field, Fla., is first squadron to receive 


1,000 mph. Crusader. 


Firm Program Asked 
For Nuclear Plane 


Washington—Construction of a flying 
prototypt of a nuclear propelled au 
craft “with a realistic target date for 
completion” is being demanded by the 
chairman of the Joint Congressional 
Atomic Energy Commission. 

Rep. Carl T. Durham (D.-N. C.) has 
protested that, “despite steady progress 
since a cut-back in 1953, the Defense 
Department is again using the meat 
axe instead of the scalpel on the aircraft 
nuclear propulsion program.” In a 
specch at the National Industrial Con- 
ference Board Conference on Atomic 
Energy in Industry, Durham said 

“Here is a program where the sound 
principles of management have con 
stantly been violated. Management has 
been indecisive with authority spread 
out among several different offices and 
branches. In the current cut-back, no 
objectives, schedules or target dates 
have been set to provide guidance in 
the program.” 


C-46 Conversion 


Receives Certification 


New York—C-46 conversion under 
development for two years by Riddle 
Airlines has received its Civil Acronau- 
tics Administration certification. 

Riddle’s transport category C-46R 
(AW Nov. 26, p. 41) was developed at 
Miami by Chief Engineer Norman 
Golden. According to the airline’s fig 
ures, the converted Curtiss plane can 
make 235 mph. true air speed at 4,000 
ft., an increase of 40 mph. A ton of pay- 
load has been added, and the airplane 
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now can carry 50 passengers and take off 
it 49,900 Ib. gross weight. Rate of climb 
is 1,140 fpm. at sea level with both en- 
gines, 330 fpm with one engine out 
New maximum range of the airplanc 
is 1,600 mi. Other improvements in 
clude a new Janitrol heating system, 
new Goodrich wheel and a A assem- 
blies, new Edison continuous wire fire 
detection equipment, stainless steel tub 


ing for fuel and oil line fireproofing, fire 
proofed emergency wiring in fire zones, 
ignition analyzer systems, additional 
fucl and emergency hydraulic pumps, 
designed instrument panels, and better 
radio and navigation ee 

Conversions will be handled at Rid 
dle’s Miami base. The aircraft is de 
signed for airlines with short-medium 
haul needs 


Avionie Firms List Record Profit 


New York—Tcxas Instruments, Inc., 
and Minneapolis-Honeywell Regulator 
Co. cach reported record sales and net 
income for their Fiscal 1956. ‘Texas 
instruments reported sales of $45, 
699,358, an increase of 59% over the 
previous year 

The Dallas, ‘Vex., manufacturcr of 
transistors reported its military sales, 
principally in the apparatus division, 
increased 45% to $12,850,247. This 
was 28% of total sales. F 

Texas Instruments net income. was 
$2,349,103 in 1956 compared With 
$1,581,790 in 1955. President J. E 
Jonsson said 1957 overall sales may 
reach $65 million, and that militars 
backlog was $25 million with several 
contracts extending into 1958. 

Minneapolis-Honeywell increased its 
sales 18% to a record total of $287,- 
944,462 in 1956 compared with $244, 
842,068 in 1955. Net income was 
$22,463,657 against $19,278,645 

Consolidated net sales of Olin 
Mathieson Chemical Corp. in the 
U. S. and Canada increased by 6.5% 
in 1956 to a record $596,673,005 
Sales in 1955 were $560,480,335 

Net income for 1956 increased from 
$44,558,102 in 1955 to $44,791,071 


The company in 1956 spent $49 
million on new plant and equipment, 
including new explosives facilities near 
Manon, UL; new aluminum facilities 
at Omal, Ohio, and new pilot plants 
and expanded research facilities for 
nuclear and high energy fuel opera 
tions 

Other financial news 
e Rohr Aircraft Corp. reported new 
orders of $36,891,400 received in Feb 
ruary boosted its backlog to a new all 
time high of $242,583,800. Rohr is 
building power packages and major 
components for military airplanes and 
airliners 

J. FE. Rheim, president, said sales are 
expected to hit $116 million by the end 
of the fiscal year July 31, compared 
with last vear’s $90 million 
© De Havilland Holdings, Ltd., reported 
a net income of $4,635,598 for the 
fiscal year ended Sept. 30 compared 
with $2,776,628 in the previous year. 
The company said the increase in 
wohits “has, to a considerable extent, 
xen duc to the excellent results of our 
Canadian subsidiary, the de Havilland 
Aircraft Company of Canada, Ltd. ‘The 
company declared a 74% dividend, an 
mecroase over 1955's 5% 








ONE. Half-second after Giannini plasma jet starts pouring a 10,000K stream on solid steel “aerodynamic body” blunt nose begins to melt. 


Plasma Jet Heats, Melts Missile Test Shapes 


THREE. ‘Iwo seconds after start of test: this is indication of what would happen to nose 
of object traveling at hypersonic speeds in the earth's atmosphere. Plasma jets can 
produce temperatures twice those on the surface of the sun. 
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I'wo companies are operating plasma 
jet facilities. 

General Electric Missile and Ord- 
nance Dept., Philadelphia, Pa., plasma 
jet (lower right) consists of an clectric 
arc in a water cooled pressure vessel 
The dissociated water vapor resulting 
from the powerful clectnic are is di 
rected out a nozzle in the pressure ves- 
scl at the test specimen 

The Giannini Research Laboratory, 
Santa Ana, Calif., plasma jet is similar. 
Plasma or ionized jets are expected to 
be a significant addition to missile test 
devices, for they are able to simulate 
continuously hypersonic flight temper- 
atures in the laboratorv. Shock tubes 
can only simulate these temperatures 
flectingly as the shock wave passes 

GE unit is 70 kw but GE plans 
to build a 10,000 kw size which will 
have a supersonic nozzle. Present unit 
has a } in. diameter clectrode for its 
anode, but larger unit will have a 3 in 
electrode. Both use a hollow cathode 
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TWO. Full second after start of test nose of “body” is rapidly losing its “acrodynamic” shape. 


GENERAL ELECTRIC bathes a nose cone in a 2,000F, 4,000 ft. per sec. plasma jet. The nose cone, which is located about four jet diameters 
away from the nozzle, is experiencing a heat flux density of over 2,000 Btu/sec.-sq. ft. 











COMET 4 fuselage in production at de Havilland Hatfield factory, is inspected by British 
government officials. Capital Airlines has ordered Comet 4 and 4A for U. S. service. 


British Show Off Their Jetliner; 
RAF Comet Flies Press to Malta 


London—T'o show off the swift “air- 
line” efficiency of its new de Havilland 
Comet II jet transports, Royal Air 
lorce flew 41 newsmen from England 
to Malta for lunch—a roundtrip of 
2,782 mi. in 6:43 filving hours, an aver- 
age of 440 mph. 

Ground speed on the flight went as 
high as 530 mph. 

Comet's flight, a week later, was 
higher but considerably slower than 
Bocing 707 flight (AW March 15, p. 
38). 

The Comet II demonstration was 
put on by RAF’s first military jet 
transport squadron, which now. has 
cight Comet II's and is due to take de- 
livery next month of the two remain- 
ing on order, 

No. 216 Squadron received its first 
Comet II in _ of last vear. Since 
then it has logged more than 2,300 
Comet hours. Most of that time has 
been devoted to aircrew training but the 
squadron will begin a regular service 
to Australia this summer, through 
Karachi and Singapore, designed to pro- 
vide high-speed support to the Woo 
mera sttssile test range. 

Flight to Malta and back in less than 
seven hours provided an_ effective 
sample of the squadron efficiency. After 
takeoff from Lyneham at 8:23 a.m. 
GMT, Squadron Leader W. I. Harris 
climbed the Comet XK699 at 230 kt., 
crossing the French coast 27 min. later. 
Altitude was 36,000 ft. and ground 
speed 450 mph. 

At 39,000 ft. the jet transport was 
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cut back to cruising power at Mach 
.73 and went into cruise climb, Fuel 
consumption of the four Rolls-Royce 
Avon Mk. 117 engines in cruising is 
5,500 Ib. per hour. To keep the true 
airspeed constant, the aircraft is al- 
lowed to climb gradually as fuel con- 
sumption reduces gross weight. An 
hour and seven minutes after takeoff, 
the Comet reached the top of its long 
curving flight at 42,000 ft. 80 miles 
north of the Mediterranean coast of 
lrance. Ground speed was 530 mph. 
at this point. 

After crossing Sardinia, Squadron 
Leader Harris began his descent 190 mi. 
from Malta at 10:49 a.m., throttling 
back the two inboard engines and let- 
ting down at 230 kt. to Luga Airfield on 
Malta. 





J57 Passes Test 


Wright-Patterson AFB, Ohio—A Pratt 
& Whitney J57 jet engine last week 
completed 1,000 flying hours without 
overhaul. The engine is installed in a 
Boeing B-52 bomber at the Air Research 
and Development Command’s Wright 
Air Development Center here. 

WADC’s Powerplant Laboratory be- 
gan a program in January, 1954, to de- 
termine wear on J57 engine parts under 
service conditions. Overhaul at that time 
was required every 100 hours. Normal 
overhaul time before the 1,000 hour 
mark was reached had increased to 600 


hours. 











Landing was made at 11:27 a.m. after 


a 3 hr. 4 min. flight at an average of 
464 mph. After slightly more than two 
hours on the ground for lunch, the 
return to England was made in 3 hr. 
39 min. at a 416 mph. average against 
headwinds. 

Poor weather in Britain provided a 
compulsory demonstration of a jet 
GCA letdown. Squadron Leader Harris 
made an approach letdown to 20,000 ft. 
directly over the airficld, dropped into 
the overcast in a tight altitude-losing 
spiral, leveled out into a conventional 
letdown and broke clear at 2,500 ft. 

RAF crews report they are pleased 
with Comet II performance. Experi- 
ence has shown that on a normal dav’s 
fiving, with two legs of 1,600-2,000 mi. 
taking four to five hours cach and an 
intermediate refucling stop of two 
hours, crews are less liable to fatigue 
than when operating piston-engined air- 
craft. 

RAF crews are not qualified to carry 
passengers in the Comet until they have 
logged 75 hours on the aircraft. After 
that, six month examinations and fiv- 
ing tests are carried out to cnsure that 
they maintain proficiency. The Mk. Il 
carries an operational! flight crew of five 
with cabin seating for up to 48 passen- 

crs. 

The fully loaded Comet I weighs 
120,000 Ib. and flies over 2,000 nautical 
miles at an average speed of 450 kt. It 
is fully pressurized to 8,000 ft. cabin 
altitude. 

RAF Comets are limited to an operat- 
ing ceiling of 45,000 ft. 


CAB Certificates 
P&W J75, J57 


Washington—Certification of the 
Pratt & Whitney J57 and J75 turbojet 
engines was announced last weck by 
the Civil Aeronautics Board. 

Full-scale production of the com- 
mercial version of the J75, which has 
the commercial designation of JT-4, 
is scheduled to begin this summer. 
More than 8,000 of the smaller J57s, 
which will be designated the JT-3 
for commercial use, have been delivered 
to the military. 

A total of 1,300 JT-4s and 400 JT’-3s 
has been ordered by 14 U. S. and 
foreign airlines. The JT-3 will power 
carly production models of the Douglas 
DC-8 and one of the three Bocing 
707 models designed for medium-stage 
hauls, 

lhe JT-4 will power the two long 
range models of the 707 and later 
production models of the DC-8. By 
the time the two jet transports are 
placed into service, the JT-3 will have 
accumulated 4.5 million operational 
hours. The JT-4 is expected to reach 
350,000 hours by 1959. 
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First picture of Sparrow III air-to-air missile mounted on McDonnell F3H Demon shows blunter nose than predecessor Sparrow I. Devel- 
oped by the prime contractor, Raytheon Manufacturing Co,, Sparrow III will go into operational use with Navy fleet squadrons. Spar- 
row III is a radar guided missile with an internal guidance system. Sparrow I, a supersonic 12 ft. long, 300 Ib. missile, is a beam rider. 
Experimental Sparrow II, developed by Douglas, is not expected to be used by fleet. Tail surfaces of Sparrow I and III appear similar, but 
forward surfaces of Sparrow III, while retaining wedge shape, display smaller degree of sweep than that of Sparrow I's delta planform. 


Marines Simulate Brush-Fire War 


Mojave, Calif.—Using aircraft, avi 
onics and ordnance under conditions 
which would obtain in the event of a 
brush-fire war outbreak, U. S. Marine 
Corps Third Air Wing deploved te- 
cently for its Second Annual Fighter 
and Attack Weapons Meet. 

Six squadrons from Marine Air Sta 
tion, El Toro, Calif., were represented 
by teams composed of pilots, mechanics 
and avionics and armament specialists 
Aircraft used were: Grumman F9F-5 
Panther, four squadrons; North Ameri 
can FJ-4 Fury, one squadron, and 
Douglas F3D Skynight, one squadron. 

The FJ4 and F3D participated only 
in air-to-air gunnery phases, neither 
being equipped to handle air-to-ground 
stores. Sidewinder. air-to-air missile 1s 
now considcred the standard ordnance 
item for F3D. Later versions of the 
FJ-4 will be equipped to handle ex 
ternal stores, with retrofit on current 
types expected. 


Spares Eliminated 


lo better simulate realism of combat 
ficld conditions, the teams estimated 
requirements in spares for all aircraft 
prior to the meet, and airlifted them 
to Mojave where line maintenance in 
aircraft and ordnance were standard 
Avionics work consisted primarily of 
replacing black boxes which went out 
These were readjusted, calibrated, 
bench tested and replaced in the air 
craft. In all cases, spares estimates were 
reported as holding valid, although it 
was permissible to change engines if 
necessary. 

FJ-4 aircraft used Acro 10-C-1 fire 
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control systems, composed of the Mk. 
16 gunsighting and computing units, 
coupled with APG-30A radar units 
lor a new system, the units performed 
well. It was the first such gunnery de 
plovment of an FJ-4 unit, first planes 
having been delivered to the using 
squadrons only in January, with a short 
time since for gunnery practice for 
pilots. ‘These also had routine transi- 
tion and qualification flight work to 
accomplish. 

The FJ-4 mounts four 20 mm. 
cannon, with a rate of fire of around 
1,000 rounds per minute under ordinary 
circumstances, plus Mk. 9 feeders and 
a windup system. It was the first com 
petition use of both the gun and feeder, 
as well as the fire control system 

As a gun platform, according to re 
ports, the FJ-4 leaves something to be 
desired. Stability is such that mal- 
function of one gun is enough to pro 
duce heavy vawing. Plane carnes air 
recharging svstem in which firing the 
guns also recharges air bottles. Five 
recharges can be accomplished from ar 
bottles before exhaustion if guns fail 
to fire and recharge bottles. FJ-4 
equipped squadron had a rounds-fired 
out average of more than 93%. 

In the FJ-4, the Wright J65 power- 
plant, rated at 7,700 Tb. thrust, proved 
out well at the mect, with verv few 
aborts due to engine malfunction 

3D position in the meet was more 
for representation than anything 
Plane’s fire control system, other opera 
tional characteristics call for different 
techniques than those used in the mect 

In the straight-winged Panthers, pilots 


and crewmen were dealing with aircraft 
and fire control systems of a proven 
tvpe. Plane utilizes Aero 5-A_ system, 
composed of Mk. 6 fire control coupled 
with APG-30 radar. Guns are Mk. 2 
cannon, with electrical feed system 
Main problems in the weapon system in 
cluded proper gun lubrication, and fire 
control system operation at altitudes 
greater than 15,000 ft. 

The fire control system is unpres 
surized in the F9F-5. Also, pilots re 
ported both radar and fire control 
touchy in that extra hard landings, 
rough handling, could throw out deli 
cate adjustments and ruin sighting. 


Drop in Hits 

In all cases, pilots said that mal 
function of radar caused a two thirds 
drop in hits scored, both im air and 
ground gunnery, While fire control can 
be operated as a fixed sight, techniques 
differ so widely in firing that today’s 
pilots are greatly dependent on avioni 
fire control and sighting, ranging, 
tracking by radar 

Airto-air missions were fired on 
standard 6x30 ft. nylon targets with 
radar reflectors attached to forward por 
tion of targets. On all missions, a 
planes participating carried 100 rounds 
for cach of the four guns. All units 1 
ported better than 90% of ammumition 
was fired on cach mission, air and 
ground. Passes were high side, as used 
in World War II practice 

Strafing was accomplished on square 
nylon panels, while skip bombing was 
done against rectangular targets with 
Mk. 76 (25 |b.) practice bombs, four 
loaded per plane per mission In 
rocketry, four 2.75 in. FFAR'’s were 
loaded per plane per mission 





COMBINED radar, aircraft identification and airways information can be displayed in well- 
lighted area on ‘I'V-type monitor using new French-developed system tested by CAA. 


Bright TV-Type Radar Display 


Shows Traffic Control Promise 


hrench-developed radar display sys- 
tem which can superimpose aircraft 
identification and airways on a= radar 
presentation and can be viewed in high 
ambient light has been successfully 
tested by the Civil Aeronautics Ad 
munistration. 

Donald Stuart, CAA ‘Technical De- 
\clopment Center director, savs that 
‘initial evaluation indicates the equip 
ment is far superior to existing display 
systems in monitoring air traffic.” 
Stuart predicts that units of this type 
will find wide application and the CAA 
is considering the system for use an 
its new nationwide radar network, 


Loaned to CAA 


Phe new Picture ‘Transformer Svs 
tem, as it is called, was loaned to the 
CAA for evaluation by Intercontinental 
ble tronics Corp., Mincola, N.Y. he 
company is 50% French owned, 50% 
U.S., with most of the latter share by 
Airborne Instruments Laboratory 

Previous experimental system tried 
it TDC utilized an overhead projector 
to display radar information on a plot 
ting board around which were grouped 
trafhe controllers who positioned small 
aircraft identification markers (“shrimp 
boats”) over the radar blips. 

Because of the low-level illumination 
available from = the radar projector, 
trafic controllers were forced to operate 
in a darkened room. Conventional 
radar scopes used in approach control 


34 


and control towers also require viewing 
in low-level ambient light 

The new system's ability to provide 
a display which can be viewed in day- 
light results from using television tech- 
niques, Radar information is converted 
to a TV-tvpe signal, then combined 
with signals from «a TV camera 
mounted overlooking a plotting board. 
Ihe combined picture can then be dis- 
plaved on a conventional ‘TV receiver 
monitor, like closed- 


or studio much 


circuit ‘TV 


Excellent Resolution 


l'rafic controllers view the combined 
presentation to sce location of radar 
blips and determine when and where 
to move their identification markers. 
(See photo.) 

Although there have been previous 
attempts at bright-tube displavs by con 
version to ‘T'V-type signals, the new svs- 
tem reportedly provides far greater 
resolution and involves less complexity. 

Iicart of the new system is a storage 
type cathode ray tube with two separate 
clectron guns. One of these is used to 
paint the radar picture on a_ storage 
surface within the tube while the other, 
emploving a ‘T'V-tvpe scan, “reads” the 
radar picture and converts it to a ‘TV 
tvpe signal, The tube has controllable 
persistence which enables it to display 
the past track of an aircraft as well as 
its present position, if so desired 

The new svstem can remote the com- 


bined radar display to any number of 
monitors using microwave links, or or- 
dinary telephone lines if band-compres- 
sion techniques are used. 

Intercontinental Electronics Corp 
will build the system in the U. S. if 
it receives CAA orders, according to 
company President Harry E. Pinkerton 
The system was developed by Com 
pagnic Generale de Teclegraphie Sans 
Fil (CSF). 


News Digest 





North American Aviation will con- 
tinue study of WS 110 chemical 
bomber under a $3,520,000 Air lorce 
contract. 


Lockheed F-104 Starfighter com 
pleted cold weather tests im Alaska 
Tests included flights after overnight 
cold soaks at —42F and at —49F; low 
specd taxi runs over 18 in. of snow, high 
speed runs over hard packed runways, 
with and without drag chute. 


Nord Gerfaut II delta wing inter 
ceptor, in climb clocked by supervisors 
under FAI rules, established these 
times, claimed by French as records 
12,600 ft. in 1 min. 22 sec.; 20,500 ft 
in | min. 41 sec.; 39,369 ft. in 2 min 
18 sec. and 49,200 ft. in 3 min. 35 sec 
Gerfaut, powered by Snecma Atar G 
with afterburner rated at 10,000 Ib 
thrust, made climb at 620 mph. speed 


Mrs. Faye Milburn Apt, widow of 
Capt. Milburn Apt, received posthu 
mous Distinguished Flying Cross for 
her husband. His flight im Bell X-2 
research craft, in which he was killed, 
carried him to new unofficial speed rec- 
ord of above 2,160 mph. 


Two Royal Canadian Navy Banslices 
and two Trackers flew across the Atlan 
tic to join Canada’s new aircraft carricr 
Bonaventure, which is beginning sea 
trials operating from south coast of 
England. 


Convair Division awarded initial con 
tract to General Electric for more than 
$20 million worth of CJ805 engines to 
power the Convair 880 transport 
Engines will be fitted with reversers, 
suppressors and self-starters 

General Electric will open second 
uropean office at Geneva to handk 
commercial jet 
William © 


technical service of 
engines and accessories 


Meckley will be manager 


Firth Sterling Inc. will study titanium 
carbide cermets and undertake research 
or intermetallic compounds under two 
contracts from USAF 
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GOING PLACES! 


People on the go, go Convairliner... the world over ! 


Forty-one leading airlines on all six continents now offer you the unexcelled 
convenience, comfort and dependability of the Convairliner. Built-in steps 
ample racks for carry-on luggage, and many other comforts that are only now 
being planned for airliners of the future, are yours to enjoy today on a Convair! 
No wonder more airlines have chosen the Convair than any other modern 


passenger plane. Ask your travel agcnt or favorite airline “a 


to make your next flight a Convair. Wherever you go, —— 
you'll find a Convair going places the world over! ’ — “ 
CONVAIR weersten 


A DIVISION OF GENERAL DYNAMICS CORPORATION es 


1 





COMMUNICATIONS 
at Ramo-Wooldridge 


Communications activities at The Ramo-Wooldridge 
Corporation include research, development, and 
manufacture of advanced types of radio communica- 
tion systems, ground-reference navigation systems, 
and electronic countermeasure systems. Major 
programs are in progress in each of these fields. 


New and unusual techniques have been employed to 
provide systems having a high order of security in the 
transmission of information, broad flexibility in 
combating unfavorable signal propagation conditions, 
and substantially greater information capacity 

per operating channel. 


Some of the techniques used have made possible an 
increased range for given levels of transmitter power 
and reliability of communications. Others have 
provided specific advantages in very long distance 
communications or in operational situations requiring 
unique signaling capabilities. Developments in 
navigation systems have resulted in new equipment 
that is suitable for the guidance of aircraft at long 
ranges from their bases. 


In the work currently under way, some systems are 
in the laboratory development stage, some in the 
flight test stage, some are in production. Several 
types of systems developed and manufactured by 
Ramo-Wooldridge are in extensive operational use. 


Openings exist Systems study and analysis 
for engineers Airborne transmitters 
and scientists Transistorized video and pulse circuitry | 
in these fields of Airborne receivers 
Reconnaisance systems 
Digital communications systems 


communications 
activilies 





The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 





French Fly Griffon Il, Turboprop Alize 


First in-flight photo of Nord Griffon II ramjet-turbojet interceptor (below) shows delta planform of supersonic experimental airplane. 
Griffon II, successor to the Snecma Atar powered Griffon I, has turbojet-inside-ramjet powerplant similar to Leduc 022 (AW Feb. 18, 
p. 27). Note canard surfaces, fairing above intake. Breguet 1050 Alize (above) is an anti-submarine aircraft ordered by French navy. Pow 
ered by a Rolls-Royce Dart 7 developing 2,105 eshp., Alize carries a crew of three. French have ordered 100. Prototypes are under 
going field carrier landing tests at French air force testing base at Istres; Alize is designed for carrier operation 
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AIR TRANSPORT 









Douglas Proposes Replacement for DC-3 


High-wing, four-turboprop transport proposed for 
local carriers; production hinges on reception. 


By L. L. Doty 


Washington—Douglas Aircraft Co. is 
making a tentative bid to tap the local 
service airline market with plans for a 
high-wing, four-engine turboprop trans- 
port that will be marketed as a “DC-3 
replacement.” 

The aircraft, which bears the com- 
pany designation 1940, has gone 
through the first design stages in both 
passenger and cargo versions and is now 
ready for wind tunnel testing. Al- 
though neither a price tag nor avail- 
ability date has been set, promotional 
material is now bejng distributed to air- 
lines and other potential customers. 

Douglas hopes the response to the 
prospectus it is mailing to local-service 
carriers will furnish some indication as 
to the demand for such an aifcraft. If 
it is high cnough, Douglas will order 
the plane into production. 


LYCOMING TSS is checked by technician in test cell. 


The proposed transport’s operating 
characteristics and specifications: 
¢ Lycoming T55s or Rolls-Royce Dart 
510 turboprops will power the aircraft. 
¢ Configuration calls for 60 seats lo- 
cated six abreast, although the passenger 
version can be quickly converted to a 
combination passenger-cargo plane. 
e High lift system for short runway 
operations includes full-span, double- 
slotted 40% chord trailing edge wing 
flaps and full-span, 15% chesd leading 
edge flaps. 
e Wing span is 102.5 ft.; wing area 
1,300 sq. ft., and overall length, 92.5 
ft. Outside diameter of the fuselage is 
152 in., height at tail is 36.8 ft. and 
wheel base is 29.8 ft. Propeller diameter 
is 13 ft.; propeller-to-ground clearance 
is 78 in. 
e Therma] deicing from combustion 
chambers is used in outerwing panels 
and tail surfaces. Air intake scoops, 


Turboprop engine, rated at 


1,651 eshp., weighs 695 Ib. Free power turbine, plus automatic fuel control, allows 
simple straightforward manual engine-propeller coordination. Other powerplant possibility 


for new airplane is Rolls-Royce Dart 510. 





































propeller blades and spinners will be 
equipped with electric cyclic de-icing. 
° Nose wheel of the tricycle landing gear 
will swivel 360 degrees, enabling the 
pilot to pivot aircraft on cither main 
wheel for fast taxiing and ground man- 
cuvering. 

The designations 1940 and 1940A 
(cargo version) are specification num- 
bers next in line for Douglas models. 
Assignment of a DC identity prob- 
ably will follow a decision as to whether 
the DC-9 medium turbojet transport 
will move into production. Some Doug- 
las officials feel that the latter project 
has been all but shelved. 


Ground Handling 

The 1940 is designed to provide 
economic service under hard use involv- 
ing quick turn-arounds over multiple 
route segments from small airports. 
Low cabin floor, single point refucling 
at the rate of 400 gal. per minute 
and three main doors permitting simul- 
taneous loading of cargo and passengers 
will help cut ground-handling time. 

A Douglas official told Aviation 
Weex that his company has been con- 
sidering such an airplane for some time 
to relieve the economic penalties im- 
posed on local service airlines by the 
DC-3. Earlier action was deferred be- 
cause of lack of a suitable powerplant. 

Jack Irrve’s_ project to build the 
Safari, another four-engine DC-3 re- 
placement, has been deferred because 
of failure to obtain full-scale financial 
backing. Frye is now negotiating with 
Grumman Aircraft Corp. to produce 
101 models. 


Other Replacements 
Phe DC-3 


load 


factor for local service carriers is now 


average break-even 
98.3%. One airline has break-even load 
factor of 154%. Low speed of the 
DC-3 (175 mph.), slow rate of climb 
(257 ft. per minute at maximum gross 
weight) and low lift capacity (average 
of 24 seats) combine to prevent the 
local carriers from attaining a state of 
economic self-sufficiency 

Southwest Airways and Allegheny 
Airlines are operating flects of Martin 
202s and several airlines have placed 
orders for the Fairchild F-27 turboprop 
transport as means of re-equipping with 
a profitable replacement of the DC-3. 

In designing the 1940 as a solution 
to the local service airlines’ operational 
and economic problems, Douglas con- 
sidered these factors 
© Douglas feels traveling public is now 















DOUGLAS DC-3 replacement, designated 1940, has high wing, high lift design, with full-span, double-slotted 4007 chord trailing edge 


wing flaps and full-span 15% chord leading -dge flaps for short runway operations. Seating calls for 60 passengers located six abreast. 
’ 


PASSENGER-CARGO INTERIOR 


The maximum usable cargo volume ia 1S 
feet with 


7 cuba 
the bulkhead at Station 520. In addition, 


15 passengers can le carried 
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CARRY-ON BAGGAGE 
COMPARTMENT - 1358 cu fT 


CABIN ATTENDANT’S SEAT ~ 


AFT CARGO COMPARTMENT 
143 Cu fT 
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FUEL system has many features of DC-6, DC-7 and DC-8. Single point refueling is pro- 
vided on right side of aircraft. ‘Two hoses can be attached to increase refueling rate. 


TSS is designed for low fuel consumption using automotive and aviation gasolines or JP-4 
fuel. It consists of combination axial-centrifugal compressor and external annular vaporizing 
combustor, a single stage compressor-driving turbine and two stage free power-turbine. 


“turbine conscious” and will show a 
continuing preference for turbine pow 
cred aircraft over piston engine ait 
craft 

The company believes pas 
sengers favor four-engine aircraft—a_ be 
hef that also influenced Capital Air 
lines in its decision to buy the 
Vickers Viscount. According to onc 
Douglis spokesman, the Rolls-Royce 
Dart has proved itself through its oper- 
ating record with the Viscount as both 
a popular and efficient engine. The 
company is confident the ‘T55 will 
demonstrate equal capabilities although 
the engine has not yet been type tested 
e Narrow spread between gross takcoff 
weight and allowable landing weight 1s 
essential to short-stage operation and 
is incorporated in the salabininee fac 
tor of the 1940. For example, on an 
80 nautical mile flight, if gross takeoff 


also 


40 


weight of the aircraft is 62,840 Tb. and 
runway takeoff distance 2,100 ft., land 
ing weight at the end of the flight will 
be 61,571 Ib. Runway distance will be 
2.850 ft. 

e Fast climbs and descents are essen- 
tial to short-haul operations. Douglas 
feels that VTOL has not vet been de 
veloped sufficiently to be of practical 
use for airlines at this time (AW 
March 18, p. 25). The company has 
studied STOL possibilities, including 
tilt wing or tilt engines, but has aban 
doned these innovations on the grounds 
that heavy, costly maintenance work 
would be involved. 


T55 Favored 


Douglas leans toward the Lycoming 
155 as the best powerplant for the 1940 
because of the weight clement. The 
Dart weighs 1,100 Ib. and generates 


1,600 shp., while the T55 weighs 695 
Ib. and generates 1,500 shp. Final en- 
gine choice is not likely to result in any 
drastic revisions of present specifications 
for the 1940. 

Douglas wants an engine that con- 
tains a self-sufficient starting system. 
Nacelles will be of semi-monocoque 
construction. The aircraft is designed 
to permit removal of each demountable 
powerplant package at the firewall, and 
each engine may be removed through 
a large door at the bottom of the na- 
celle. 

Propeller reverse-thrust is specified as 
a requisite to short-haul operations. The 
Dart engine uses ground-fine pitch to 
brake landing speed and reduce ground 
roll. 


Passenger-Cargo Configuration 


Cabin of the 1940 can quickly be 
converted from a 60-passenger configu- 
ration to a passenger-cargo combination 
accommodating 15-passengers and 15,- 
000-Ib. of cargo. Section of the cabin 
between the flight compartment and 
station 520 located approximately mid 
ships is equipped with a standard cargo 
floor and removable folding seats. 

The compartment bulkhead can be 
positioned at 40 in. intervals within 
this section to increase or decrease the 
size of the cargo section according to 
trafic needs. 

Maximum cargo volume is 
cu. ft. when the bulkhead is moved to 
station 520 position. 

‘The floor will support 200 Ib. of cargo 
per sq. ft. and 100 Ib. per in. of cabin 
length. 

Cargo is secured by longitudinal and 
transverse web gates and stanchions. 

The passenger door is located on the 
port side of the trailing edge of the 
wing. The cargo door is located to the 
rear of the flight deck on the starboard 
side. 

Cargo door is 48x60 in. with an 
alternate size of 75x60 in. available. A 
service door is located on the starboard 
side of the fuselage at the rear of the 
passenger cabin. 

When fitted to handle 60 passengers, 
the aircraft is equipped with a forward 
cargo compartment 164 cu. ft. in size, 
an aft compartment 143 cu. ft. in size 
and a carry-on baggage compartment 
135 cu. ft. in capacity 

Cabin heat is obtained from cabir 
compressors that are augmented by elec 
tric heaters when cold weather prevails 
Cooled air is furnished by a heat ex 
changer which can be reinforced by a 
freon evaporator for another flight or 
ground service. Cabin is pressurized t 
a maximum operating differential pres 
sure of 4.16 Ib. 

Directional and longitudinal contro! 
systems are operated by cable, and th« 
movable surfaces are driven by spring 
control tabs. Lateral control is provided 


1,55 
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by slot-lip segments actuated by hydrau 
lic power cylinders. 

The 1940 will require a takeoff dis 
tance of 2,300 ft. at sea level with 
maximum structural takeoff weight of 
65,500 Ib. on a standard day using 20 
degree flaps. With maximum structural 
landing weight of 65,000 Ib., the au 
plane calls for a 3,000 ft. landing strip 
with flaps full down 50 degrees. 


Operating Costs 


Block-to-block speed is 200 kt. on 
a 200 nautical mile flight leg and 225 
kt. over a 400 nautical mile run, in 
creasing to 250 kt. at ranges of 900 
nautical miles and beyond. 

Direct operating costs amount to 1.9 
cents per passenger nautical mile for 
a 200 nautical mile flight and decrease 
to 1.6 cents on flights 830 nautical 
miles in length. On flights less than 
50 miles, direct operating costs are 3.1 
cents per mile, declining to 2.5 cents 
at 100 nautical mile flights. 

Direct operating costs per nautical 
plane mile are $2.10 on flights less than 
50 miles, $1.15 on ranges of 200 miles 
and $1.00 on runs of 600 nautical 
miles. 

Capacity payload of 15,000 Ib. is 
attainable on flights up to 550 nautical 
miles with maximum takeoff weight of 
65,500 Ib. 

Payload decreases progressively to 
10,000 Ib. as flight range is increased 
to 1,075 nautical miles. 

This is how the 1940 will perform 
on an 80 nautical mile flight 

Cruise altitude will be 10,000 ft., 
cabin altitude 800 ft., average cruising 
speed 262 kt., block-to-block speed 153 
kt. with a payload of 15,000 Ib. at a 
direct operating cost of 2.0 cents per 
200 Ib. per nautical mile. Fuel con 
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Horsepower (Takeoff) 
Horsepower (Maximum Continuous) 
Specific Fuel Consumption (Takeoff) 


Weight 

Diameter 

Length er 

Nominal Output Sbaft Speed 


Shaft Horsepower (Takeoff) 

Specific Fuel Consumption (Takeoff) 
Weight 

Diameter 


Length | 
Nominal Output Shaft Speed 





Specific Fuel Consumption (Maximum Continuous) 


Shaft Horsepower (Maximum Continuous) 


Specific Fuel Consumption (Maximum Continuous) 


. . lef ene . 
Lycoming T55 Specifications 
Lycoming’s 155, rated at 1,651 eshp., is a scaled up version of the 825 eshp. 
Lycoming ‘153. The 155 model LTC4A-1 for turboprop use has an automatic fuel 
control system for simple, straightforward manual engine propeller coordination. 
Specifications for the turboprop and helicopter models: 


TURBOPROP ENGINE 


1,651 eshp. 
1,383 eshp. 

657 Ib./eshp./hr. 
688 Ib./eshp./hr. 
665 Ib. 

24.25 in. 

58.8 in. 

1,200 rpm. 


HELICOPTER ENGINE 


1,676 eshp. 

1,392 ¢shp. 

648 Ib./eshp./hr. 
685 Ib./eshp./hr. 
600 Ib. 

24.25 in. 

44 in. 

Approx. 6,000 rpm 








sumed will total 1,269 Ib. leaving a 
reserve of 5,710 Ib. and time taken 
would amount to 31.32 minutes includ 
ing a 10-minute allowance for taxung 
and takeoff and landing 


Loading Doors 


The 1940A cargo version is equipped 
with rear loading doors 100 in. wide 
and 9S in. high. Ramp angle on the 
aircraft is 12 degrees. Upsweep design 
of the fuselage provides a 
sufhc@ient to allow movement of a truck 
bed 50-inches high directly to the ramp 
sill 

Clear width of the floor is 
116 inches; height is 98 inches; length 


Clearance 


cabin 


_ 
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220 aches. The floor is designed to 
handle a umit loading of 300 Ib. per 
sq tt 

Landing gear of the I940N) is 
cquipped with universal skis that can 
be installed on all three wheels with 
attachable fittings. Wheels extend be 
low the ski surfaces so that the aircraft 
can taxi from an unprepared area tou 
hard surface 

Pavload of — the all-cargo 
16,000 Ib.. crunse speed is 243 kt. and 
mange as 1,590 nautical Maxi 
mum takeoff weight is 65,500 Ib; max 
unum structural landing weight 1 
59,100 Ib., and fuel capacity is 26 600 
Ib. or 4,000 gallons 


plane ts 


mules 


Russians Build Turboprop Airliner 


‘Turboprop airliner designed by O. K. Antonov is designated Ukraina by Russians. Specifications given by the Russians call for cruising 


speed of 360 mph. at 24,000-30,000 ft. altitudes, and a combination payload of 85 passengers and 34 tons of cargo 


Russians describe it 


as 30-50% cheaper to operate than piston engine transport. Nose resembles 11-24% jet bomber; chin bulge appears to be weather 
radome. Note ventral fin. Landing gear consists of two four-wheel bogies. Passenger doors are visible in each side of rear fuselage. Rus 
sians say there is a large door “in back of the plane through which a truck can drive,” 
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enabling Ukraina to be used as cargo plane 
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Ground Speed & Drift Angle 
Any Time, Anywhere, Any Weather 


Jet streams were cross-sectioned 
for the first time using the capabil- 
ities of GPL auto-navigators. Now 
these same ground speed and drift 
angle measuring equipments make 
riding aerial “express-ways” $.O.P. 
for military fliers. 

A leading news magazine's story 
on the record-setting B-47 flight de- 
fined jet stream flying this way: 

“To find the jet stream the pilot 


flies in its general direction... 
When the ‘66’ tells him that his drift 
angle is increasing, he knows that he 
is getting into the jet stream... 
When the drift angle reaches a max- 
imum, he turns downstream until 
the drift angle falls to zero... When 
the ‘66° is hooked to the autopilot, 
the airplane will follow the stream 
automatically, getting maximum 
benefit.” 


Cross-section of a headline 





On January 25, 1957, in the early hours of a 
California morning, a USAF B-47 climbed skyward 
into the jet stream. With the aid of one of GPL’s self- 
contained, airborne navigation systems, AN/APN- 
66, the crew put the plane into a 165 mph-plus jet 
stream core and held it there all the way across the 
country. 3 hours, 47 minutes later, the same “47” 
touched down within sight of the Atlantic Ocean. 

The story made headlines and so did the part 
played by the GPL equipment. 

GPL auto-navigators’ demonstrated usefulness 
in locating and flying jet streams is just one applica- 
tion of their basic function — precise point-to-point 
navigation, any time, anywhere, any weather. The 


systems have flown millions of miles in transport, 
bombing, fighter, patrol and weather planes. 

GPL, who harnessed Doppler shift to air navi- 
gation and developed self-contained auto-naviga- 
tors, is the nation’s leading manufacturer of these 


systems. 


DIARY OF 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y, 


ENGINEERS = om achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager. 
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Turbo-Liner Begins Engine Test Program 


Allison Turbo-Liner, a turboprop powered Convair, takes off from Weir Cook Municipal Airport, Indianapolis, for test program on 
Allison 501-D13 turboprop engines and Acroproducts four-bladed propellers. Combination will be used on Lockheed Electra transport 


Using same engine but a three-blade Acroproducts propeller, Allison pilots have run propeller icing tests with Turbo-Liner 


only 4% loss in propeller efficiency because of icing, not 14% loss previously accepted. 


Three U. S. Carriers Win Rights 


To Serve Five Routes to Mexico 


Washington—Three American cat 
ners were designated last week to serve 
five of the seven routes established by 
the first Air ‘Transport Agreement be 
tween the U.S. and Mexico (AW 
Mar. 15, p. 45) 

Dates have been set for hearings to 
determine the selection of carriers to 
serve the remaiming two routes 

Airlines designated by the U.S. gov 
crnment last week wer 
e Western Airlines to begin service bi 
tween Los Angeles and Mexico City via 
mtermediate points in the U.S 
e Eastern Airlines to inaugurate service 
between New Orleans and Mexico Cits 
@ Pan American World Airways, already 
serving three U.S.-Mexico routes under 
a temporary permission from Mexico to 
begin service from New Orleans to 
Merida, Mexico, and to Guatemala and 
bevond: from Houston and Brownsvilk 
to Tampico, Mexico City and ‘Tapa 
chula and to Guatemala and bevond, 
id from Miami to Mernda to Guate 
mala and bevond 


New York-Mexico City 


Still pending is the question of which 
of three airlines that have applied shall 
authority to operate nonstop 
between New York, Washing 


reCCIVC 
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ton and Mexico City 
Pan American, American and Ff 
Action im this case was suspended in 
1954 pending negotiation of the bi 
lateral agreement and will be resumed 


Applicants are 
istcm 


tomorrow 
\ seventh route provided under the 
recent permits service between Cli 





Convair 880 to Use 
Flying Tab Controls 


Convair's Model 880 jet transport will 
use flying tab controls in elevator, rudder 
and ailerons to provide manual pilot 
control during flight. In addition, hy 
draulically actuated spoilers will be used 
in lateral control system, with a me 
chanical mixer providing proper coordi 
nation between aileron and spoiler dis- 
placement. 

Hydraulically operated screw jack will 
provide horizontal stabilizer trim, with 
manual override available to both pilot 
and copilot. Stability augmentation in 
the form of a yaw damper will be in- 
corporated into the rudder. 

Double slotted Fowler type flaps are 


to be used on the aircraft. 











They report 


cago and Mexico City, cither nonstop 
Dallas or San Antomo. It 

a more complicated picture 
Airlines now flies between 
Mexico City, both nonstop 
and via San Antomo under temporary 
permussion from Mexico. [It also oper 
ites between Chicago and Dallas under 
its cdomestu offer 
one-plane through service from Chicago 
to Mexico City 


or Via also 
provides 
Amencan 


Dallas and 


withont, and can 


Dut not nonstop 


Braniff vs. Pan American 


Braniff 


oper tc 


Airwas theo 

route between Chi 
San Antomeo 
between San 


Intormational 
i domestu 
cago, Dallas and 
certificated to fh 
or Laredo and Montercy and Mexice 
City. Branift, however, docs not have 
Dallas- Mexico City or Chiu Zo Mexico 
City nonstop rghit 

Since the agreement permits not mor 
carner to further pro 
ceedings are necessary. The CAB said 
it would — take determiune 
whether additional authonzation should 
be assucd to permit full utilization of 
the Chic ZO Mexico City rights 

However, the nd hearng 1 
quired in such a case will not permit a 
effective date of 


and 45 
Anton 


than on 1 route, 


teps to 


notice 


decision by June 5, the 
the agreement. The Board 
has ordered an oral igument between 
Amencan and Braniff on April 18 to de 
should be desig 
San Antonio 
pending it 


the re fore 


which airline 
nated on the Dallas or 
Mexico City portion 
Chicago-Mexico City de 


tcrminne 


Wwion 





CAB Delays Decision on Fare Increase 


By Ford Eastman 


Washington—Airline proposals for a 
6% boost in passenger fares on April 
| to offset increased cxpenses were 
suspended by the Civil Acronautics 
Board last week pending a hearing on 
April 4. 

In issuing the order, the CAB said 
the reported declines im net operating 
mecome during 1956 appeared moderate 
and do not indicate any emergency 
situation that would support permit 
ting the proposed increases to become 
effective without an investigation and 
hearing 

Thus far, seven airlines have peti 
tioned for the increase—Braniff Airways, 
Capital Airlines, Delta Air Lines, East 
cm At Lines, Northwest Airlines, 
United Air Lines and ‘Trans. World 
Airlines. 

Phe CAB order made American Air 
lines, Continental Air Lines, National 
Airlines, Southwest Airways Co., West 
cm Aw Lines, Los Angeles Airwavs 
md New York Airways parties to the 
proceedings 

Ihe Board said it unportant, 
from both the carriers’ and public's 
tandpomt, that its planned investiga 
tion be completed promptly 


Was 


Investigation Limited 


Lo lunit issues in the proceeding, 
the CAB excluded consideration of the 
ST per ticket increase proposed by Mast 
em and Capital in addition to the 6% 
Ihe Board said the pro 
posal involved both a change in’ the 
ture level and the fare structure 

Phe CAB also limited the issuc of 
determining the earings clement. in 
the fares to the single question of the 
rate of return to be allowed on an 
original cost less depreciation rate base 

lor the airline industry as a whole, 


fare boost 


the Board said the proposed fare boost 
would amount to an additional $67 
million a year. If the $1 per ticket ad 
ditional imcreasc was added on, the 
total increase for the trunkline industry 
could be as much as $95 million. 


Gurney Objects 


Vice Chairman Chan Gurney took 
exception to the Board's action. He 
said the material the carricrs have filed 
in Support of an imtcrim fare increase 
convinced him the Board should have 
explored the matter more thoroughly 
before suspending the proposed tariffs 

“Some of the carriers,” he said “al 
lege that current and impending in 
creases in fuel costs, wages and equip 
ment will reduce their net income to 
less than the 8% considered by the 
Board as the reasonable rate even for 
the subsidy carricrs 

He added: “One airline pleads that 
its 1956 domestic net operating income 
taxes will not be sufficient to 
absorb) these increases The carriers 
further point out that the industry can 
no longer absorb these imereases as op 
crating efficiencies have reached their 
peak and the phenomenal rate of traffic 
growth is slowing down.” 

Gurnev said that, in view of 
contentions, he would have favored af 
fording all carriers involved an immedi 
ate opportunity to mect with the Board 
to state their problems 

Airlines claim the net carnings re- 
flected in financial reports present a 
misleading picture as to the need for 
relief. Eastern, for example, said its 
1956 carmings set a that was 
largely accounted for by low deprecia 
thon costs 

During 1957, the airline said, de 
preciation costs will be much greater, 
ind carnings are expected to take 4 dip 
Other financial reports, 


before 


these 


record 


is a result 


“ 
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LAI Viscount Flight Tested 


Virst of ten Viscount 785s ordered by Lince Aeree Italiane is ready for flight testing at 
Vickers Hurn plant. Six will be delivered to LAT this year, four next spring. 
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including United's, reflect considerable 
income from the sale of equipment. 

The Air Transport Assn. says gross 
revenues increased 11% in 1956, but 
that the net income for the whole in- 
dustry decreased by 10%. During the 
last five vears, according to ATA, air 
line net income dropped from 6.3% 
to only 4.7% of gross revenues. 

Ihe big problem facing airlines to 
day, industry spokesmen say, 1s the re 
tention of sufficient carnings to attract 
the financing necessary to acquire $4.6 
billion worth of new equipment needed 
over the next 10 vears. More than 
2.6 billion already is committed for 
the jet fleets on order. 

Increase in fares, while it would help 
to alleviate the situation, is not the 
complete solution, the industry claims 
Ihe government's method of deter 
mining a fair rate of return—based on 
original cost less book depreciation 
has been criticized as allowing insufh 
cient carnings 


Fair Return 


The ATA savs that, in an industry 
with a large capital investment and a 
low rate of capital turnover, profits 
based upon a fair return on investment 
will ordinarily represent a substantial 
proportion of gross revenues, If a com 
pany such as private utility company has 
i capital investment of $100 million, 
for example, and annual revenues of 
$40 million, a return of 6% on invest 
ment will bring in profits amounting to 
15% of operating revenues. Because 
the investment base is large in relation 
to operating revenues, profits deter 
mined on that base will provide a sub 
stantial margin over operating expenses 

A reversal of the relationship between 
investment and revenues—such as the 
aitlines have—will produce a reverse on 
the margin. If investment is $40 mil 
lon and annual revenues are S100 
million, a return of 6% on investment 
amounts to only 2.4% of revenues 
With such a small margin, ATA points 
out, a small change in cither revenues 
or expenses can turn the profit into a 


loss 


U. S.. Dutch Resume 


Bilateral Negotiations 


Washington—Bilatcral talks between 
the Netherlands and the U. S. were 
resumed last week m a new move to 
reach =a compromise — settlement on 
KLM _ requests for route extension 
within the U.S 

Negotiations between the two coun 
trics were cut short last vear because 
of the failure to reach an agreement on 
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KLM's request for the routes without 
granting the U.S. anything in return 

The State Department was originally 
hopeful that a compromise could be 
reached by granting one of the three 
routes KLM wants, but, by the end of 
last week, most observers were pessi 
mistic over the eventual outcome of the 
present sessions. 

The Dutch seek three routes—Amster- 
dam-New York-Los Angeles; Amste1 
dam - Montreal - Houston - Mexico City 
and Amsterdam -New York - Curacao 
KIM readily admits it has no similarly 
attractive operating rights to exchange 
In reciprocity. 

The Dutch have had high hopes on 
the latest negotiations and named E. I 
Van der Beugal, a top-level official in 
the Netherlands Foreign Ministry, to 
head their delegation. 

Earlier, Dutch Prime Minister Dr. 
Willem Drees sent a personal letter to 
President Eisenhower stressing the im 
portance of the route extensions to the 
Dutch economy. 

U. S. delegates, however, worned 
that the granting of the routes to the 
Dutch may create an unfair competi 
tive balance between KLM and _ the 
U.S. flag carriers. 

Meanwhile, Pan American World 
Airways filed an application with the 
Civil Acronautics Board for permission 
to operate through service from Hous 
ton to the European gateways of Oslo, 
Paris and Lisbon. Pan American now 
flics from Houston to Mexico City and 
bevond to Central and South America 
Ihe new route would in effect estab 
lish through one-carrier service from 
Latin American cities to Europe 


Viscount Flap Bolts 
Tested After Crash 


London—All 21 British European Air- 
ways Viscounts were scheduled to be 
back in service last weckend followmg 
their grounding for replacement of wing 


flap attachment bolts. BEA’s action, 
and precautionary mcasurcs bv other 
operators, followed the Viscount crash 
fatal to 22 persons during a landing ap 
proach at Manchester, England 

Vickers has advised all Viscount oper 
ators to make checks of the bolts on 
aircraft which have reached a certain 
operational life as “an ultra safety pre- 
caution,” though cause of the crash has 
not been officially revealed. Witnesses 
reported plane dropped a wing sud 
denlv before it touched down. 

Capital Airlines last week grounded 
and checked its entire 60-aircraft Vis 
count ficet during a 72-hour period be 
ginning at p.m. March 18. ‘Ten 
flights scheduled to leave New York 
during this period were canceled, and 
45 other flights departing New York 
went out with substitute cquipment. 
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Viscounts are Model 744; 
BEA’s are Model 701. Designations 
within the 700 series, however, have 
little relationship to aircraft time. Capi 
tal found nothing in its check 

‘Trans-Canada Air Lines first checked 
bolts on 14 of its 25 Viscount 724s and 
757s then pulled 20 of the planes off 
schedules for replacement of flap bolts 
as an “ultra ultra safety measure.” 
Latest five TCA Viscounts to go into 
service were not affected. Airline ex 
pected full resumption of service by end 
of last week 

Air France, with 12 Viscount 708s 
and 701s in service, grounded the 708s 
for checking and decided to replace the 
bolts. 

British Overseas Airways Corp., 
with four Viscount 702s in New York 
Bermuda service, ran precautionary 
checks without interrupting service. In 
Austraha,  ‘Trans-Austrahan — Anrlines 
grounded seven 720s, one of Butler Au 
Transport’s two 747s was grounded 


Capital's 


Acer Lingus withdrew its 7OLs from ser 
icc. Viscount SOOs were not involved 
BEA’s Viscounts were first) with 
drawn on Sunday, placed into operation 
again on Monday, then withdrawn once 


more on ‘Tuesday 


Delta Wants Stock 
On N. Y. Exchange 


Atlanta—Delta Air Lines has filed an 
epphcation with the New York Stock 
xchange asking the exchange to list 
its $3 par value common stock on the 
New York The stock is now 
sold over the counter 

Similar applications have been filed 
with the Securities and Exchange Com 
mission, and the effective date of trad 
ing on the exchange will depend upon 
the action of the two agencies. Out 
standing common stock now totals 1, 
122,525, and the number of Delta's 
stockholders number about 6,000 


board 


Pan American Case Reopened 


Washington — Civil  Acronautics 
Board last week ordered Pan Ameri 
can World Airways’ transatlantic mail 
reopened as a result of an 
audit of the airline's 
systemwide operations for 1954 

In its examination, the CAB 
determine if changes or modifications 
should be made im the mail pay Pan 
American has received since 1946. 

Irom an analysis of the audit, the 
CAB said, it appears that Pan Amer 
needs mav have been 
overstated by as much as $6,500,000 
between 1946 and 1953. ‘The Board 
savs completion of the audit may dis- 
close additional information — that 
would require further exploration 

Ihe information contained in_ the 
iidit relates to the practices of Pan 
American im respect to the charging 
for service to affiliates and to the car 
ricr’s accounting practices 

The Board said many practices of 
Pan American require examination 
In addition, it said that much of the 
newly developed information — throws 
doubt onto the reasonableness of the 
mail rates established for the carrier 
for the 1946-1953 period 

The CAB said the information now 
available may be sub 
stantial qualification” but that 
it now appears that 
@ Pan American has failed to charge 
Uraba, Medellin and Central Airways, 
a certificated U.S. carrier entirely owned 
by Pan Amencan and operating im 
Central America, proper costs for 
aircraft leased to it. ‘This, the CAB 
savs, has resulted in apparent under 
charges of $270,000 between 1946 
1953. 


rate case 
uncompleted 


will 


ican’s subsidy 


“subject to 
added 


and 


@Pan American has absorbed ground 
SCIVICe Central Airways at 
Focumen Airport, Panama, amounting 
to about $246,000 from 1950 to 1953 
and $99,000 in 1954 

@Pan American has failed to bill 
outside companies, including affiliates 
with = proper and rates for 
airport service it 
of airports in 

America and has 
hon of the costs 
1953 that should 
to these companies 

@ Pan American should have allocated 
$595,000 overhead costs of its Latin 
American Division to Central Airways 
© Pan American overstated ity oper 
ating expenses by improperly charging 
$280,000 of depreciation CXPCHses 
from 1950 through 1954 on $548,000 
of flight equipment spare parts it 
acquired from American Overseas 
Airlines but which were not 
anv value by the latter airline on its 
books at the time the transfer was 
made 

@ Pan American failed to allocate to its 
Miami and Brownsville overhaul bases, 
which performed maintenance services 


costs of 


charges 
renders at a number 
Central and South 
absorbed $4.1 mul 
from 1946 through 
have been charged 


given 


for other companies, a portion of that 
Pan American system’ 
gencral and administrative expenses 
charged against its Latin) American 
Division. The allocation, CAB esti 
mated, totals $1,145,000 from 1946 
through 1953 

@ Pan American deviates in numerou 
mstances from the Board's uniform 
system of accounts or failed to observe 
accepted accounting principles in keep 
and in re 


part of the 


books ind records 
results of its 


ing its 


porting the operations 
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NOW...ON WESTERN AIRLINES! 


Hunt Breakfas 


FLIGHTS 


Now Western brings to its breakfast flights to major cities in the West a new 
high in gracious service — the same superb quality you already enjoy on its celebrated 
luncheon and dinner “Champagne Flights.” 


Once aloft, you are served a breakfast tray of fruit, eggs or potatoes, and hot coffee. 
Then from the silver chafing dishes of the “Hunt Breakfast” cart, an attentive stewardess 
serves your choice of breakfast delicacies — steaks, broiled chops, tempting slices 
of Canadian bacon, sausages and Danish pastries or muffins. 


Truly the “Hunt Breakfast” makes it a flight to remember...and only on Western Airlines! 





Hunt Breakfast 


FLIGHTS 


* Seattle/Tacoma to San Francisco and Los Angeles. 
* Portland to San Francisco and Los Angeles. 

* San Francisco to Los Angeles. 

*% San Francisco to Salt Lake City, Denver and Minneapolis-St. Paul. 
* Los Angeles to San Francisco. 

*& Los Angeles to San Francisco, Portland and Seattle/Tacoma. 
* Los Angeles to Salt Lake City and Minneapolis-St. Paul. 
*% Minneapolis-St. Paul to Denver, Salt Lake City and San Francisco. 























SHORTLINES 








> Pan American will cut New York- 
Nassau first-class round-trip fares by 
20% with a new 30-day excursion rate 
effective April 15. The daily DC-7B 
flights will be offered at $146.50 round- 
trip. 


> Travel ts produced 17.1% of 
Capital Airlines’ passenger revenues in 
1956. Increase in revenues from agents 
was 45% over 1955. 


> Trans Canada Air Lines Viscount 
flect now totals 22. Carrier has re 
ceived four more of 31 it has on order. 
Deliveries will be completed by mid- 
1958. 


> Lufthansa gave 100 construction 
workers a free 14-hr. Super Constclla 
tion ride after opening of new airport 
buildings at Hamburg. Workers got 
acrial view of their job, also free drinks 
from hostesses. 


> Lockheed Aircraft Service-Interna- 
tional is expanding Idlewild facility, 
plans to add 211,500 sq. ft. of hangar, 
ramp, storage and parking space. Addi 
tional space will accommodate 12-15 
two-engined, or as an alternate cight 
four-engined planes. 


> Convair 440 orders have increased by 
21 to a total of 146 in past 18 months, 
with 70 deliveries of the twin-engined 
transports already made. Most recently 
announced orders are Cruzeiro do Sul 
of Brazil, 4; Eastern Air Lines, 5; An 
sett Airways, 3; Jugoslovenski Acro 
l'ransport, 1; Lufthansa, 3; an un- 
named Japanese airline, 1; REAL S/A, 
2; Aero O/Y in Finland, 1; Union Oil 
Co. of California, 1. 


> United Air Lines will inaugurate DC- 
7 non-stop coach service between New 
York and San Francisco on April 1. 
Fare will be $102 one way at present 
fare levels, $108 if fare increases are 
approved. 


P Airline real estate department has 
been established in New York by Julien 
J. Studley, Inc. Special department of 
rcal estate firm will handle office space 
and ticket counter locations for its car 
ricr Customers, 


Pos Angeles International Airport 
handled 3,944,967 passengers in 1956, 
a 16.3% increase over previous vear. 
Mail, freight and express total rose 7% 
to 127.5 million Ib. Last fiscal report 
of the Los Angeles Department of Air- 
ports showed $1,451,170 net profit for 
year, including Los Angeles and San 
lernando Valley airports. 
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AIRLINE OBSERVER 


> Airlines will get no decision on a new goal for transport aircraft cligible 
for the government's fast tax writeoff program until late this year. Office 
of Defense Mobilization previously had planned to close the goal at 900 
commercial aircraft, but the Air Transport Assn. objected on the grounds 
that applications for accelerated tax amortizations on almost 400 aircraft 
would be denied. ODM now savs that a “final decision on the establish 
ment of new goal in this area should be postponed until the new require 
ments are transmitted to the ODM by the Department of Defense.” 


> Northwest Airlines is shooting for an April 28 target date to begin DC-7C 
service over the Great Circle Route to the Orient. First of 14 DC-7Cs was 
delivered March 1; two more are scheduled for delivery before the April 28 
target date. Plans call for four weekly round trips between Seattle-Tacoma 
and Manila via Tokyo and Okinawa. Combination tourist/first-class con- 
figuration will be used over the route. 


P Viscount 812 ordered by Continental Air Lines will fly with derated 
engines. The Viscount’s Rolls-Royce RDA.7 1 engines deliver 2,100 shp 
but are limited to 1,800 shp. at takeoff because of the aircraft's lack of 
directional control if an engine suddenly fails at takeoff and causes 
asymmetrical thrust. Pilot, however, can avail himself of the higher power 
during climb and cruise. 


© Acroflot, Russia's state-owned airline, admits it fell short of its 1956 
passenger-mile quota although new highs in trafic were reached during the 
year. Aeroflot said poorest results were shown in Far Eastern and Eastern 
Siberian administrations. “Failure to meet goals in these areas indicates 
there are serious shortcomings in economic management by several of our 
subdivisions,” the airline said. It also added: “Errors are still being toler- 
ated in economic planning, formulation of flight schedules and flight crew 
training.” 


> Civil Aeronautics Administration is investigating the latron projection 
system of radar display as a means of producing a picture 16 inches in 
diameter of sufficient brightness to be seen under all daylight conditions in 
control towers. CAA’s eventual goal is radar display 45 inches m diameter 
with targets bnght enough to stand up against daylight conditions. CAA 
also is testing a French-developed system at Indianapolis Technical Devel- 
opment Ceater. 


> Bocing Airplane Co. has commissioned Stanley H. Brewer, professor of 
transportation at the University of Washington, to study the feasibility of 
producing an all-cargo turbojet aircraft. 


© Douglas Aircraft will have nine DC's in both domestic and interconti 
nental versions with three different engme configurations ready for flight 
during testing and CAA certification of the jct transport. By the time CAA 
certification testing program is completed, the company expects to have 
39 DC-8s ready for delivery. 


P If the French government decides to begin a local-service type operation, 
the feeder airline will be jointly owned by Air France, the state-owned rail- 
ways, private airlines and banks and insurance companies, 


> Convair has completed full-scale mockup of its 880 jet transport except 
for cabin interior. Mockup consists of complete fusclage, one wing with 
nacelles, one horizontal stabilizer and all but the upper tip of the vertical 
stabilizer which was cut short to allow for ceiling clearance. Basic clements 
of all systems are contained in the fuselage including air conditioning, fire 
detection and radio. 


P Air trafic controllers are renewing their protests against recent reclassifica- 
tion of standards by the Civil Service Commission that resulted in the 
downgrading of some personnel (AW Oct. 1, p. 41). Civil Aeronautics 
Administration is handles the problem as a “priority project” and has 
assigned its Chief of Operations Division to review the classification stand- 
ards in conjunction with the CAA Classification Division. 
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FOLLOW-THROUGH AT CHANCE VOUGHT 


Integral ‘Tanks in 





a RazorlhinW ing 


How to make a fuel container out of a 
supersonic wing ...Crusader designers who were 
given this problem saw in it the earmarks of a typical 
Chance Vought assignment. First, the job had never 
been done before. Second, the whole problem was 
theirs to solve and control — from design through test 
to the factory floor. 


They began with a philosophy that proved sound all 
the way: design a fuel container first, then make it 
behave like a wing. Next, they focused on the major 
problem — adequate sealing — and selected a sealing 
method to solve it. 

To determine best configurations and leakproof bolt 


and screw attachments, designers put several trial tanks 
through a stiff test spectrum. Then they moved to the 


shop to oversee the production and assembly of parts 
for their wing. 


Looking ahead to the assembly line, they prepared a 
manual for shopmen and held classes explaining methods 
for assembling and sealing the two-purpose wing. To 
complete their job, they also wrote a maintenance bible 
on wing tank repair — a book which, significantly, hasn't 
been needed to date. 


Technically, the fuel cell project was one of a kind. So 
was our pioneering work in clectromechanical stabiliza- 
tion systems. Likewise, our discoveries in antenna weight, 
cost and performance improvement resulted from special- 
ized effort. 


In engineering challenge, however, these efforts were 
related. Each allowed the designer to take a new route 
... to follow through . . . and to see his idea make good. 


Flight Test Instrumentation Engi- 
neer. To develop instrumentation sys 
tems and calibration equipment 
Requires E.E. degree, or working 
knowledge of telemetry and auto 
matic data processing systems. 


Power Plant Installation Designer. 
To design fuel, air induction and 
accessory systems, and engine mount- 
ings. Requires engineering degree, or 
equivalent, and ability to prepare 
specs, layouts and detail drawings 


For a firsthand look at our engineering opportunities, arrange now for a 
personal interview at Chance Vought. Or, for a report on our openings, 


write to: 








Support Equipment Designer. To 
design shipboard handling equip- 
ment and loading devices for missiles 
and fighter aircraft. Requires flair 
for mechanical design, engineering 
degree, or equivalent experience 


Fluid and Propulsion Test Engi- 
neer. To work on central system 
simulators and fuel, hydraulic and 
pneumatic systems and components 
Engineering degree and three years 
related experience required 


Mr. J. W. Larson, Asst. Chief Engineer, 


Dept. A-5 


CHANCE 


Enjoy more spendable income in Dallas 


You pay neither sales tax nor city and 
state income tax in Dallas. Living costs 
are low, and top recreation is close at 
hand. You can use these savings as 
Dallasites do — on outdoor fun for the 
family. 


OUGHT ALRCHRAKT 


INCORPORATE SO 


DALiabds, 


TEXAS 





AERONAUTICAL EMI NEERING 


ANTI-SPIN roll rocket on right wing tip of 1/25 scale model of F-104A is tested as an emergency spin recovery device at NACA Langley 
Free Spinning Tunnel. Technician has just tossed model into tunnel using a spinning motion. Arrow (right) indicates wing tip rocket. 


NACA Models Seek Critical Spin Answers 


By Evert Clark 


Langley Field, Va.—Increasingly 
critical problems of spin in high per 
formance aircraft may lead to auto 
matic controls designed to keep in 
cipient spin from becoming a violent 
maneuver. 

Although  free-flight models have 
been used in a variety of ways for mor 
than 20 years by researchers at the 
National Advisory Committee for 
Aeronautics’ Langley Acronautical Labo- 


FOUR ENGINE transport model with jet augmented flap is tested in Full-Scale Wind Tunnel at Langley. Compressed ai 


ratory, their importance in the ex- 
ploration of incipient spin has forced 
development of new techniques for 
their use outside spin tunnels 

New techniques also are being found 
for the use of free-flight dynamic 
models in investigating vertical and 
short takeoff and landing configurations, 
even after 10 years of experience with 
VTOL and STOL models here 

Spins in high-speed research and 
fighter aircraft happen so rapidly and 
so violently and are so difficult to re- 


cover from, that spin research has been 
broadened to put greater emphasis on 
prevention 

Spin recovery problems changed 
“appreciably and suddenly” with the 
advent of swept-wing rocket and jet 
designs and “the associated extreme 
mass characteristics,” according to A. I. 
Neihouse, head of the Spin Tunnel 
Section of Langlev's Stability Research 
Division. 

Nature of the spin also changed 
from a fairly steady motion to an ex 


a 


t power line for 


model's cold jet engines and control lines for wing and tail surfaces are taped to slack safety cable, visible above model. 
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RADIO controlled models of XF8U in 1/9 scale and X1F. in 1/6 scale (above 
and right) are launched from helicopters to carry out incipient spin tests. 
Instrumentation of the models include vanes on boom of XFS8U (above! 
which obtain the approximate angles of attack and sideslip during flight. Air 
Force gun in model photographs vanes through engine air intake. Radio 
receivers, parachute installation and camera hatch near nose of XF8U model 
are visible at right. Both models are in the Dynamic Tunnels Operation 
Shop at NACA’s Langley Acronautical Laboratory. 


ee a ee 
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HELICOPTER launching attachment holds 1/7 scale model of F-104A. Scene 
is West Point Airport, West Point, Va., where drop tests are made, 





TMI TUBING 


ADMITS NO 
PERFORMANCE 
CEILING 


The reasons for this confidence are quite 
obvious... when one considers the long 
list of pioneering accomplishments of Stain- 
less ‘Steel and Special Alloy Tubing with 
the trademark “TMI”! Accumulated experi- 
ence of years, Customized equipment built 
to exclusive TMI designs, and concentration 
on quality instead of tonnage, keep our 
know-how vision sharp and our service on 
a high plane. /t might pay you well to have 
us take a quality-look at your “impossible” 
tubing problem. 


Fhis Symbol 
Means Quality 
Thinking As Much 
As it Means 
Quality Tubing 


pai -) = 
METHODS 
INC. 














MODIFIED M-55 gun tracker is used in radio controlling helicopter-dropped models. One 
man controls pitch, second roll and yaw, third tracks. NACA has second tracker ordered. 


tremely oscillatory one, and aircraft 
displayed a tendency to go into spins 
not only near landing speeds but at 
very high speeds as well 

Reasons for these changes—some of 
them still being discovered—are all in- 
terrelated. ‘They include: 
¢ Extreme changes in mass distribu- 
tion. Krom piston-engine designs, in 
which mass was more evenly distributed 
over a relatively stubby fuselage and 
iclatively high performance large wings, 
aircraft have gone to designs in which 
mass is concentrated almost entirely in 
clongated fusclages. 
© Loss of effectiveness of control sur- 
faces. As aircraft come to resemble 
missiles more, with longer bodies and 
a greater percentage of mass in the 
body, control surfaces are shrinking— 
even though they have ever-increasing 
moments of inertia to combat in trying 
to recover from a spin. 
e Gyroscopic effects of jet engine 
torque. Rotation of masses within a 
jet engine create a gyroscopic effect 
that can contribute considerably to a 
spin. This further unbalances the 
struggle between control surfaces and 
spin moments and forces. 
e “Flying” effect of fuselages. Long, 
thin noses of high performance air- 
craft tend to act as thick airfoils and 
“fiy” the aircraft into the spin. This 
phenomenon is one of the reasons why 
new techniques, using larger-scale 
models, have become necessary. Reyn- 
olds number effects, which plays a large 
part in flow over a body of revolution 
such as the fuselage, becomes a prob 
lem in trying to obtain useful data with 
small (usually 1/25th)} scale models in 
the spin tunnel 


@ Speed, In the inadvertent high speed 
spins experienced in newer military and 
research aircraft of the X series, for- 
ward speed not dnly makes gyrations 
more violent but helps to decrease rela 
tive effectiveness of control surfaces, 
adds to pilot confusion at the begin 
ning of the spin, cuts down the time in 
which he can react to prevent it and 
contributes to his disorientation during 
the spin, lessening his chances of re- 
covery. 


Change in Technique 


Already, research has led to a change 
in techniques for spin recovery in ad- 
vanced aircraft. ‘The old rule was to 
use full opposite rudder and full down 
clevator. 

Ihe rudder acted almost as a brake, 
and the elevator threw the aircraft into 
a dive attitude. 

Now, tail control surfaces are ineffec 
tive, and the aileron has become the 
useful surface. It is applied with the 
direction of the spin—not against it. 
In a right spin, for example, right full 
stick drops the right wing and starts 
a roll to the right, which becomes a 
dive and makes recovery possible. 

With 15 years of spin tunnel research 
behind it, the NACA reached a point 
after World War II at which aircraft 
designers could, through consideration 
of mass and dimensional data, antici 
pate whether their planes would meet 
spin recovery requirements, often with- 
out testing. 

But with the high-speed jet and 
1ocket designs that followed, Neihousc 
suys, “Criterions established after vears 
of testing were no longer adequate.” 

Until recently, only these facilities 
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CANADAIR’S CL-28...ON SCHEDULE! 


The first CL-28—the largest aircraft ever 
built in Canada—rolled off the production lines 
within hours of a schedule set 2'+ years before. 


Now completing its rigorous pre-flight test program, 
Canadair’s CL-28 has been designed specifically as 
an anti-submarine aircraft for search and patrol 
duties with the RCAF’s Maritime Air Command. 


Canadair’s CL-28—known to the RCAF as the 
CP-107—is a four-engine, very long range, long 
endurance sub-hunter and killer. It carries the most 
comprehensive collection of electronic and other 


detection equipment ever assembled into one air- 


craft for locating, tracking, and ‘fixing’ enemy sub- 
marines—whether submerged, ‘snorting’ or on the 
surface. Once contact 1s made, torpedoes, depth 


bombs, and other offensive weapons are released 


Now in quantity production at Canadair’s Montreal 
plants, the CL-28 becomes a major component of 


the NATO defenses of the Western world. 


o: CANADAIR . 


LIMITED, MONTREAL, CANADA 
Aivrecratt * Peseaerch an@ Devetegpment 
Guided Miseiias * Nuctear Engineering 


A Subsidiary of GENERAL OY MNAMICS CORPORATION 
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Contributing to superb performance ... Bocing’s B-52 
Stratofortress is powered by eight Pratt & Whitney Aircraft J-57 turbojets 
with main fuel pumps engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 


CHANDLER-EVANS * WEST HARTFORD 1, CONNECTICUT 


“Address your request to “Stratofortress”, Dept. A. 
An informative CECO fact folder is also available on request. 
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were used by the Spin Tunnel Section 
for spin studies: 

©A 20-ft. atmosphetic free-spinning 
tunnel. This has been in operation 
since 1941. A 15-ft. tunnel also was 
used from 1935 to 1946. The 20-ft. 
tunnel is instrumented with a motion 
picture camera with timer and airspeed 
indicator (manometer). Stop-watches 
and a tachometer also are used. 

¢ Six-component resistance strain gage 
which measures normal force, longi- 
tudinal force, lateral force, and mo- 
ments of roll, pitch and yaw. 

¢ Sling-shot arrangement for catapulting 
dynamic models into still air. They are 
caught in a retrieving net. Synchronous 
motion picture cameras provide a record 
from which time histories can be ob- 
tained. 

eSpin-rig fitted with rudder pedals, 
stick, aileron and turn indicators. The 
rig is most useful for studying pilot 
orientation in inverted spins. Research 
has shown that a rudder may be almost 
entirely ineffective in an upright spin 
but still have some effect in an inverted 
spin because it is in the free air stream, 
not shielded by elevators and fusclage. 
© Reeves analog and IBM 704 com- 
yer Project priority is sometimes a 
imiting factor here. 


New Study Method 


Newest technique is to drop large, 
radio-controlled dynamic scale models 
from a helicopter and actuate their con 
tro] surfaces in flight to produce incipi- 
ent spin and to attempt recoveries 
Models are recovered by radio-actuated 
parachutes. 

The possibility of using large radio 
controlled models powered by liquid 
fuel rocket motors and flown from the 
ground to altitude to study stall, spin 
and roll divergence also is planned. 

Surplus fabric-covered OQ-3 target 
drones equipped with landing gear are 
being flown to gain experience and to 
learn techniques needed for drone 
flight. 

Helicopter drops are made from an 
old Air Force training ficld~West Point 
Airport at West Point, Va. When the 
helicopter reaches the desired altitude, 
the model—slung just below the fuse- 
lage—is lowered on a 10-ft. pole to 
move it as far as possible from the 
rotor down-wash. The model is released 
from a hook at the end of the pole by 
the pulling of a wire. 

Later drops will be from as high as 
3,000 ft. Weighting models to get a 
high specific density simulates Aight at 
higher altitudes. 

odels once were built of spruce 
spars, reinforced with metal and built 
up with balsa. Now most are made by 
the Dynamic Tunnels Operations shop 
from quarter-inch Fiberglas or other 
plastics. 

Typical equipment for the drop 
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ROCKET POWER PROGRESS REPORT 





Taming Rocket Powerplants 


by Walter O. Borcherdt r ] 


In charge of the Engineering Development Laboratory as 
well as the Valves and Controls Section at RMI, Mr. 
Borcherdt has over a decade of rocket experience. Before 
coming to RMI in 1951, he was senior project engineer on 
controls in the rocket department of Curtiss-Wright Corpo- 
ration. Mr. Borcherdt received his degree in mechanical 
engineering from Stevens Institute of Technology in' 1938. ag 
te 
Reliability of a rocket powerplant is the direct result of the simul- 
taneously correct operation of all of its elements. Generally, this is assured 
by overcoming each element's own peculiar development problems. Among 
these elements is one type which has the interesting property of being 
composed of specific components, yet whose operational characteristics are 
significant only in the performance of the entire powerplant system. This 
element is the control system. 
Present powerplant controls requirements are based on these straight- 

forward, simple considerations: 

1. Prepare the powerplant for firing 

2. Sequence and control the system to rated thrust 

3. Vary thrust rapidly and safely as required 

4. Shut down smoothly 


Step one may require the use of gas pressure regulators and reélief 
valves to push the propellants safely from tankage to pumps. There must 
be switches and relays to indicate or control the valves which admit pro- 
pellants to the gas generators and combustion chambers, and time delay 
cutouts to insure against unsafe accumulation of propellants. 

In step two, ignition and combustion may be monitored to insure 
correct use of the high energy release rates. Turbines may be safely brought 
up to speed by throttling the propellants. Safety devices may be added to 
limit over-speed and avoid the danger of structural failure. 

In step three, a controller (it may be hydraulic, electric, pneumatic, 
or a combination) is used to vary thrust. Here multiple loop servo systems 
are sometimes used to insure that thrust change rates, turbine speeds, 
vehicle acceleration or terminal velocity, and other parameters vary in a 
coordinated manner. 

Finally, in multiple stage powerplants or piloted vehicles, the rocket 
engine must be shut down safely and the system automatically purged 
of propellant accumulations. 

The successful implementation of these four steps involves the applica- 
tion of many devices of unique characteristics whose individual oeaiien 
is intimately tied to the following question: 

‘“‘What is the actual control system problem to be solved?” 

Once this question is clearly and consistently defined, a tight per- 
formance envelope results. This makes the few possible solutions fairly 
obvious. The final stage is to apply the knowledge of a team of control 
specialists and proceed through the usual component development stages. 
At RMI, this team of specialists in controls engineering is made up of 
highly qualified mechanical, electrical and chemical engineers. These pro- 
fessional men have wide experience in the creation of control units and 
systems for rocket powerplants as well as other types of propulsion systems. 
aces, there is a continuing need for qualified graduate engineers, able 
to participate in working closely with other groups of specialists, integrat- 
ing the control system into the overall engine performance envelope. 

The systems approach is of extreme importance to successful rocket 
weer nag control efforts. It is a standard approach of the RMI Controls 
Section. Sequence system design, switching circuit analysis, human engi- 
neering, feedback control methods, statistical procedures, information 
theory and latest research data on fluid flow control are among the tech- 
niques used. They are applied along with practical design concepts which 
result in the development of simple but eflective controls systems. 


I { you desire one or more reprints of Mr. Borcherdt's Power for i Progress 


article, or would like to receive further information 
about employment at RM 1, write to our Informa- 
tion Services Coordinator. Reaction Motors, Inc., 
14 Ford Road, Denville, New Jersey. 
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Key to Some of the SeaMaster's 
HEXCEL Honeycomb Structures 


(a) fin, rudder; (b) stabilizer, elevator; (c) engine 
work platform; (d) wing trailing edge, outboard, 
inboard; (¢) wing leading edge, slat innerpanel, 
accesses; ({) interior floor; (yg) interior door. 


One hundred million square miles of landing field await the new 
Martin SeaMaster. The waters of the earth have become one 
global air base for the Seaplane Striking Force — the new con- 
cept of defense, in which this Martin P6M is the pioneer. 

A plane in the more than 600 mile per hour class that can lift 
a 30,000 pound payload off six foot waves demands the utmost 
in structural materials. To build the greatest strength with the 
least weight, Martin engineers turned largely to Hexcel honey- 
comb. In fact, the SeaMaster employs the widest range of 
structural honeycomb applications ever used in one airplane. 
New shapes and new ideas in light and strong honeycomb con- 
struction ... the result of engineering and research cooperation 
between Hexcel Products Inc. and the Martin Company... 
contributed to the success of the SeaMaster. 

Hexcel’s laboratories and sales-engineers are at the aircraft 
industry's immediate service. Write, wire or telephone Hexcel 
Products Inc., the Home Plant, at 951-6l1st Street, Oakland 8, 
California, the Eastern Plant, P.O. Box 177, Havre de Grace, 
Maryland. Branch offices: 1025 W. Arbor Vitae Street, Ingle- 
wood 1, California; 3309 Winthrop Avenue, Fort Worth, Texas. 


HE xXC EL PRODUCTS INC. 


America’s leading producers of 
honeycomb core materials 


ALUMINUM, GLASS FABRIC — PLASTIC, COTTON, STAINLESS STEEL 





models, which usually run around 1 /7th 
to 1/9th scale, might include a four or 
hve channel Acrolab radio receiver for 
aileron control, a two or three channel 
Babcock receiver for elevator control, 
two spare channels to actuate the para 
chute, a rate gvro developed by Lang- 
ley’s Instrument Research Division and 
an Air Force gun camera which would 
shoot through the engine air intake at 
angle of attack and angle of sideslip 
vanes on a nose probe. 

A modified M-55 gun tracker is used 
by the ground controllers. One man 
tracks while another concentrates on 
controlling pitch and a third controls 
roll and yaw. A second tracker has been 
ordered. 

Spin tunnel] researchers have investi 
gated various emergency recovery de 
vices, including wingtip and tail para 
chutes, anti-spin roll rockets mounted 
at the wingtip and the possibility of 
using deflection plates to divert engine 
thrust and produce a moment. that 
would work against gvration forces. 

A three ounce, two second step 
rocket mounted on the wingtip of a 
scale model of the Lockheed F-104A 
has been tried in the spin tunnel, and 
North American Aviation, Inc., has 
experimented with a wingtip rocket on 
a full-scale aircraft. 

Greatest objection to the use of tip 
1ockets or jet tip controls is the same 
as the objection to most anti-spin 
characteristics that might be built into 
high performance aircraft. lor almost 
cvery desirable characteristic gained, an 
other must be sacrificed. 

The standard reaction when a de 
signer is told that his model may have 
undesirable spin characteristics tends to 
be: “O.K., fix it but don’t change any 
thing.” 


Manpower Limiting Factor 


One limitation on spin research at 
the moment is lack of manpower. 
NACA has encouraged manufacturers 
to permit their representatives to assist 
in spin tunnel work to the obvious 
benefit of both parties 

Spin work, like most of the research 
done at Langley, 1s complemented by 
high-speed rocket-model flight at the 
Pilotless Aircraft Research Division's 
Pilotless Aircraft Research Station at 
Wallop’s Island, Va. (AW Mar. 11, 
p. 51). 

What general solutions spin rescare h 
might produce for high performance 
aircraft is not yet clear, but automat 
controls are considered a good possi 
bility. 

Charles H. Zimmerman, chief of 
Langley’s Stability Research Division, 
says past spin research has brought an 
“inestimable saving in time, dollars 
planes and lives.” Almost every fighter 
in the Air Force and Navy inventories 
has been tested here. Models of the 
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Flight tested by millions of rugged air miles flown by the finest commercial 
and military aircraft. Pastushin Fluid-Tight Rivets automatically seal them- 
selves when they are driven, without the use of conventional sealants 
Sealing is accomplished by the use of a soft aluminum sleeve which 
extrudes into any wall cavity as the rivet is being driven 
Pastushin Rivets are available for inunediate delivery —Here is just a 
partial list of users 
AMERICAN ALMLINES, IN¢ NORTHEAST AIRLINES, INC 
BRANIFF AIRWAYS, INC PAN AM WORLD AIRWAYS, INC 
CALIFORNIA EASTERN AVIATION, INC SABENA BELGIAN WORLD AIRLINES 
CANADIAN PACIFIC AIRLINES, LTD SCANDINAVIAN AIRLINES SYSTEM 
CAPITAL AIRLINES, INC SLICK AIMWAYS, INC 
DELTA AIR LINES TRANS-CANADA AIR LINES 
EASTERN AIR LINES, ING PRANSOCEAN AIRLINES 
PACIFIC SOUTHWEST AIRLINES UNITED AIK LINES, INC 
JAPAN AIR LINES WESTERN AIR LINES, INC 
KLM ROYAL DUTCH AIRLINES USAF INSTALLATIONS 
NATIONAL AIRLINES, INC USNAS INSTALLATIONS 


Pastushin Fluid-Tight Jacketed Rivets are 
available for use with automatic machines and 
for installation where hand-driven equipment 
is required. Both types give absolute Fluid- 
Tight construction. The Pastushin Repair Kit is 
available for field applications. Ask for Bulletin 
PA-3, which gives full instructions for its use 


Write for Slug Rivet catalog P1-5 and No. PA-3 
for details on the Pastushin Repair Kit 


_ PASTUSHEN INDUSTRIES, INC. 


5651 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA 
Affiliate Companies 
PASTUSHIN AVIATION CORP., | HAWAIIAN AIRMOTIVE, LTD., 


Los Angeles, California Honolulu, Hawaii 


DEVELOPERS AND MANUFACTURERS OF AIRCRAFT FASTENERS 

















HIGS, HEART OF INERTIAL GUIDANCE. New and advanced development 
of Honeywell's famous family of floated gyros—the world’s most accurate—will 


be carried on at the new Florida plant. Honeywell now makes 6 models of hermetic 
integrating gyros in the main Aero plant in Minneapolis 


TESTING, THE ESSENCE OF PERFECTION. To assure absolute accuracy, 
all Honeywell gyros are assembled and tested in a scientific, dust-free atmosphere. 
Technicians must wear lint-free nylon uniforms as they put each gyro through 
hours of checking the balance, calibration and other crucial performance factors. 
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ADVANCED DESIGNS DEMAND SPECIAL FACILITIES. The latest 
type analog and digital an ag will be standard equipment in the new Florida 
plant. Honeywell pioneered the use of these in developing extensive analytical 
techniques now employed in designing systems and components 





Announcing: 


Honeywell's new Florida plant... 


ITH INERTIAL GUIDANCE, aviation stands at 
W. new threshold of development. And 
Honeywell Aero is up front with a new Florida 
plant to be opened in May. 

This new multi-million dollar, 90,000 square- 
foot structure is one of the first constructed solely 
for the purpose of designing and developing in- 
ertial guidance systems. 

Inertial guidance is the new system that permits 
an airborne vehicle to guide itself —independent 
of radio, radar, or stellar tracking —to a destination 
many miles away. It is an electron that 
knows where it is, because it knows where it was 
integrating 


brain” 
and where it 
accelerometers and other precise instruments 
enable the system to ‘think”’ 
along a Course in space 

The new plant is being built in the triangle 
formed by St. Petersburg, Clearwater and Tampa 


wants to go. Gyros 


“memorize” and 


devoted exclusively to inertial guidance! 


all within a 15-minute drive. Air conditioned and 
ultra-modern, the plant will house some of the 
advanced = scientiti 


most equipment 


world’s 
much of which ts Honeywell designed and built 

Some of the country’s best qualified and ex- 
perienced engineers will be directing operations 
at the new Florida site. Total employment will be 
about 600 by late this year with 150 key engineer- 
ing and administrative heads being transferred 
from Minneapolis shortly 

A few administrative and personnel officials 
from Minneapolis are already manning Honeywell 
Aero’s temporary offices in the Fencon Building 
at Clearwater 

It is through engineering skill, modern plants 
and highly specialized faciliues, that Honeywell 
Acro ts able to maintain its leadership in the field 
of automatic flight control systems and compon- 
ents for aircraft, rockets and missiles 


Opportunity for Engineers—Honcywell’s new engineering facilities 
offer outstanding opportunites to engineers qualified to head up design and 


development teams 
assured 


experience in inertial guidance or related equipment 


Salaries are first-rate, benefits liberal, and early recognition 
If you have a degree in physics, mechanical or electrical engineering and 


write: Bruce D. Wood, 


Technical Director, Honeywell Aero, Dept. TELA, 1444 Sunson Boulevard, NI 


Minneapolis 14, Minnesota 





wr 
cS 


Honeywell 


Aeronautical Division 





~ 


<f. ONO tee ln nl 
ae a | 
” 
TR ee ee ee - 
* 


— . 
is 
4 


A “CLEARING HOUSE” OF KNOWLEDGE 
ABOUT MOBILE HOUSING STRUCTURES 


AIRBORNE HOUSING SPECIALISTS . . . Structures for 
radar and communications equipment. 


>. 


SEAGOING DEFENSE STRUCTURES .. . Design and 
production experience with housings of all types. 


MOBILE GROUND CONTAINERS . . . Units for missile 
guidance, “listening,” and generating equipment. 


60 


Consult Fruehauf’s Experienced Research and 
Engineering Staff With Any Problem Con- 
cerning Mobile Housings 


Since the need for airborne, seagoing, and ground-propelled 
radar control equipment arose when the guided missile be- 
came important as a weapon, Fruehauf has built thousands 
of highly specialized housings for such equipment. These 
Fruehauf-designed or Fruehauf-built shelters have run the 
structural gamut. They include insulated, air conditioned, 
heated, and refrigerated units to function from the Arctic 
to the desert. And they include compact, retractable-wall 
units for rapid delivery by air, land, or sea to the firing line 
wherever it may be. 


Fruehauf’s vast store of design, engineering, and produc- 
tion experience — with all types of metals, structures, in- 
sulations, heating and cooling systems, and transportation 
methods — makes this 42-year-old firm a veritable “clearing 
house” of knowledge for you to draw upon. As the world’s 
largest commercial Trailer builder, Fruehauf is perfectly 
geared to meet problems and schedules in the mobile hous- 
ing category. 

Whether your contract concerns housing for missile guid- 
ance equipment, radar units, communications equipment, 
generating machinery, or any other mechanisms requiring 
both protection and mobility, consult Fruehauf freely for 
design or production assistance — to be sure. 


FRUEHAUF TRAILER COMPANY 


me is PRODUCTS DIVISION 
ss «a 


10986 Harper Avenue, Detroit 32, Michigan 
5137 S. Boyle, Los Angeles 58, California 








McDonnell F-101B and F4H have been 
tested in recent weeks. 

VTOL and STOL configurations also 
will be investigated with free-flying, 
radio-controlled dynamic models. ‘They 
will be powered by hydrogen peroxick 
decomposition motors. Jet-augmented 
flap, a method of shortening takcoff 
and landing (AW Oct. 22, p. 34), also 
will be explored this way 

The Free-Flight ‘Tunnel Section, 
headed by John P. Campbell, has 
worked with the Spin ‘Tunnel Section 
on development of techniques. 

Three years of work has gone into de- 
velopment of radio control systems that 
meet accuracy, cconomy and weiglit 
requirements. 


VTOL/STOL Study 


Radio models will permit the use of 
larger-scale models and study of the 
entire flight range. Hovering, conver 
sion and a form of free flight have been 
studied in the return tube of the full 
scale wind tunnel, out of doors on a 
revolving crane facility (AW Oct. 15, 
p. 29) and in the full scale tunnel. 

Equipment now being installed on a 
truck will allow study of lateral and 
longitudinal characteristics of powered 
VTOL/STOL models during rapid 
transitions to forward flight and in 
approaches and landings 

Models hung from a boom by a 
safety cable will take off vertically with 
the truck stationary. As they go through 
the transition into forward flight, th 
truck will follow so that the cable x 
mains slack. Roll, pitch and yaw 
pilots will be housed in a cab at the 
rear of the truck, with a full view of 
the models at all times. 

The general feeling at this pomt is 
that the deflected slipstream technique 
is better suited to STOL aircraft and 
tilt wings better suited to VTOL types 

NACA is now testing a_ tilt-wing 
model on which the wing 1s mounted 
high and hinged near the back, and em- 
ploys a sliding flap for low speed tor 
ward flight. ‘This model also has jets 
at the tail to aid control 


Grand Central Rocket 
. T ve 

Builds New Test Site 

Los Angeles—New static test center is 
being developed by Grand Central 
Rocket Co. in Riverside County, Calif 

The new test site is centered in more 
than 8,000 acres, surrounded by moun 
tains. Development to date includes 
roads, fircbreaks and construction of 
the first test cell 

The facility will accommodate the 
largest solid propellant rockets now on 
the drawing boards 

Grand Central is developing the third 
stage, 18,000-mph. solid propellant mo 
tor for the Vanguard project. 
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In air-foil sections, strength, accuracy 
and smoothness are of primary im- 
portance. These characteristics, plus a 
minimum of machining, are offered by 
this Antioch Process missile fin cast- 
ing. The alloy: A-356. Tolerances of 
+ .010" in thickness and .020° T.LR. 
on flatness are held in production. Sur- 
face finish, as cast, is better than 
125RMS. Test bars machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 
gation of 11%. 

Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 


Morris Bean & Company 
Yellow Springs 4, Ohio 


a cast rocket fin? 





KLIXON 
KX4 


Sine Switch 


ACTUAL SIZE 


Gives You 
Precision Switching Unaffected by 
Environmental Conditions 


AIRCRAFT 

GUIDED MISSILES 

JET ENGINE CONTROLS 
INSTRUMENTS 


Here's a 
precision switch 
especially designed 


for use in: 


Protected by a strong steel case, the K X4 has a class “A” hermetic 
seal. Operation is accomplished through the use of a metal “‘wave- 
type” diaphragm at the actuating lever. 

The K X4 is designed with maximum electrical insulation and clear- 
ances, and has unusually high current capacity for its small size. 
It can be ganged for multiple pole operation, and it is available with 
a variety of auxiliary actuators. 


Get full details on the new KLIXON Precision Sine Switch line 
write now for Bulletins PRSW-1, 2, 3, 4 and 5. 











CORPORATION 


2803 Forest Street, Attleboro, Mass. 


METALS « CONTROLS 


Spencer Thermostat Division 
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Cost Rise for Swifts 
Criticized in Britain 


London—Purchase of Supermarine 
Swift fighters, already criticized as a 
failure by a parliamentary committee, 
has drawn further fire from Britain's 
comptroller and auditor general. 

He charged that there was a large 
disparity between initial estimates and 
final costs of the Swifts. The report says 
that Britain got only 129 eperational 
aircraft for an outlay of $112 million 
Of these, says the report, 28 were sub 
ject to operational limitations. 

The report says the original produc- 
tion contract for 100 Swift airframes 
was placed in November, 1950, at an 
estimated cost of $80,000 each. When 
the first Swift flew in August, 1952, the 
cost of those on order had gone up to 
$120,000 each. Orders for a total of 
492 aircraft had been placed up to 
August, 1953. 

By February, 1955, 39 aircraft had 
been delivered. Estimated cost per air 
frame then had climbed to $182,000 
It was decided at that time that the 
first three marks of Swift were not up to 
required standards for squadron service 
and that the Mk. 4 could not be relied 
on for high altitude operation 

Orders then were reduced to 170 air- 
craft, excluding prototypes. 

The comptroller general charged that 
by initially accepting unsatisfactory air 
craft, the Ministry of Supply made it 
impossible to collect any breach of con 
tract damages. 


German Group Founded 
For Rocket Industry 


Bonn—German technical committee 
for the rocket industry will be founded 
by the German Study Group for Rocket 
Technique, Bremen, and the Associa 
tion of Aircraft-Standard Parts Produc- 
ers, Frankfurt. 

The new technical committee plans 
to secure prominent experts as coop 
crators. It will coordinate the work of 
the two industrial groups and give ad- 
vice to German officials 


Army Awards Research 


Contract to Caltech 
Pasadena, Calif.—Army has awarded a 


$21 million contract for engineering 
research and development in the fields 
of guided missiles, free rockets, wind 
tunnel operations, and materials re- 
search in support of ordnance projects 
to Caltech Jet Propulsion Laboratory, 
Pasadena, Calif. 

Laboratory has received nearly $115 
million in Ordnance contracts for its 
research. An additional $6 million wil] 
be awarded to supplement the present 
contract. 
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XY 
THIS IS FOR YOU ...1F vou Have 


AN AC GENERATOR COOLING PROBLEM! cui an 


Rated 





Approx Flan 
Rat- ing Air Rated Diam boomy Weight an 
Type No. in Pres Coot in PM ibs Drive 
K surein ing Air Spline 
“h,0" 1b./ min 
ll 8.25 5700-6300 60 AND 10266 XVI-A 


ll 8.25 4800-7200 65 AND 10262 XIi-A 
14 825 5700-6300 39 AND 10266 XVI-A 
145 925 5700-6300 83 AND 10266 XVI-A 
16 9.25 5700-6300 AND 10266 XVI-A 
7? 65 7600-8400 30 AND 10262 KII-A 
7? 6.5 7600-8400 31 New 9" Flange 
85 65 7600-8400 45 AND 10262 XIi-A 
85 665 7600-8400 46 New 9° Flange 
124 65 7600-8400 60 AND 10262 XII-A 
124 65 7600-8400 61 New 9° Flange 
86 65 7600-8400 39 AND 10262 Xil-A 





*28E 16-1 
*28823-1 
2817-1 
*28614-1 
*28£15-1 
28€19-1 
28€19-3 
28£20-1 
286 20-3 
28€21-1 
28€21-3 
©°28E 10-1 
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*These generators include integral fan permitting full load continuously 
up to 80°C at sea level with no additional cooling 
**This generator incorporates a DC output of 30 volta, 50 amps capacity 
in addition to the AC output. 
All generators have been designed to MIL4; 0099 and MS-.33542, which 
specifies cooling air of 120°C. at sea level, 40°C. at 50.000 f., and — 12°C 
at 65,000 ft., and will deliver full-rated load under these conditions 











HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 


... Offer maximum performance at minimum 
size and weight... range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 
high-temperature AC generating systems that also include 
magnetic amplifier voltage regulators and system protection 
components, For full details, write Red Bank Division, 
Bendix Aviation Corporation, Eatontown, New Jersey. 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Distributor : Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
Export Sales and Service: Bendix international Division, 205 E. 42nd St., New York 17, N.Y. 


ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary 
power supplies ond associated control equipment and distribution systems. Write today: Attention of Personnel Department K. 








LST, which has 3,000 ton displacement, is turned 180 deg. 


in six minutes. H-21B can pull LST at speeds of 4.5 kt. 





LCU (Landing Craft Utility) of 330 tons displacement 





“DUCK” or DUKW, a 2) ton amphibious truck, is pulled 
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is pulled toward beach. H-21B can move it at 8-9 kt. 
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off shore by H-21B in test at Coronado, Calif. 
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Towing Ships 


Morton, Pa.—Use of the tandem heli- 
copter as a towing vehicle in land and 
sca salvage operations is being proposed 
to the U. S. Navy by Vertol Aircraft 
Corp. 

In a serics of tests at the Naval 
Amphibious Base, Coronado, Calif., the 
Vertol H-21B Work Horse was used 
to move surface vessels and land ve 
hicles. 

Several types of landing craft and 
an amphibious truck (DUKW) were 
towed successfully with the H-21B as 
a tug. 

The demonstration was an outgrowth 
ot carlicr Vertol work in the ficld of 
minesweeping. 

The company at one time had a 
Navy contract for the development of 
equipment and techniques for towing 
and experimental work was begun in 
1952 at Panama City, Fla. (AW March 
21, 1955, p. 19). 

In the more recent West Coast tests, 
held last December, loads as large as 
an LST (Landing Ship ‘Tank), which 
has 3,000 tons displacement and is 382 
ft. long, were moved and mancuvered 
The LST, with rudder amidships, was 
turned in a radius of 550 vd. and towed 
at speeds of 4.5 kt. Its normal cruising 
speed is about 9 kt. 

Other landing craft, lighter in weight, 
were towed at faster specds—up to 25 
kt. for one displacing five tons. 

According to Vertol, the tests showed 
these various advantages for helicopter 
towing: 
© Salvage operations can be initiated pow sttschment on H-21 shows traveler f te release. Load on cable can be released 
quickly because the helicopter is highly smal to alte: ax Eaves rpenistecinncipy A ee ee ee ee ee ae 
snails cook tamnedvesable. independent instantly by pilot, or he can operate a cable cutter to snap load loose. 
of terrain difficultics. 
¢ Salvage operations can be carried out 
in spite of rough surf or sea conditions 
that would preclude use of surface tugs 
© Beachheads can be kept clear during 
imphibious landing operations and sur 
face craft pulled out of traffic channels 
in case of mine damage. 
© Helicopter salvage can reduce thie 
number of craft and vehicles normally 
abandoned during amphibious landings 

The experiments, carricd out with an 
Army H-21B flown by USAF and Navy 
pilots, utilized a Vertol-designed clec 
tric winch installed in the aft section 
of the helicopter. ‘The cable is con 
trolled by the pilot from a button on 
the stick. In addition, he can release 
the load instantly or operate an emer 
gency cable cutter that will snap the 
load loose by chopping the line about 
at the point where it leaves the heli 
copter. 

Additional tests showed that the H 
21B can tow causeway sections into 
position on a beach to set up a pier for 
supply and personnel ships to unload 


ELECTRICALLY powered winch, mounted aft in H-21 fuselage, can be operated by pilot 


from cabin. A button on the control stick actuates the cable mechanism. 


TOW attachment with cable and hook in retracted position. Besides ships and vehicles 
H-21B can tow causeway sections into position to set up beach unloading pier 
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PROVEN PERFORMANCE 
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ROTARY MOTION 


SWITCH 


125/250 V o-« 
Vv d-< IND, 
Vv d-< R65, 

withevt 


H10-7 SWITCH 
(ACTUAL SIZE) 


© A seal — not ao packing — bonds shaft 
to case. 

®@ Leakage rate LESS than 1 micron per cu. 
ft. per hour! Full rating up to 75,000 ft. 
altitude. 

@ No-slip splined shaft — adjustable or 
fixed actuating arm. 

© Permits 120° rotary travel — a minimum 
of 50,000 cycles! 

@ Long overtravel eliminates need for fine 
adjustment; permits greater flexibility in 
linkage action. 

@ Tough, drawn-steel case. Rigid two-bolt 
mounting. 


6 TOTAL TRAVEL 
PRETRAVEL 


MOVEMENT DIFF. 
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TYPICAL CIRCUIT 


—li[! 
Lamp 


LAMP 
|! |! 


1-2—Remote Lamp indicates when arm is fully returned 
3-4—Motor driving linkage counter clockwise 120°, 
5-6—Switch stopped motor at predetermined position. 
7-8—Remote lamp indicates arm at full travel position. 





Low Ton-Mile ‘Costs 
Forecast for AW 650 


London-—Ton-mile operating cost of 
8.75 cents on optimum length stages 
for Armstrong-Whitworth 650 turbo- 
prop transport (AW Jan. 21, p. 41) will 
be half that of DC-3 according to the 
manufacturer. The twin boom cargo 
carrier is the first British design using 
fail-safe fuselage structure. 

Development history revealed re 
cently to Aviation Week _ indicated 
that the project was first proposed by 
the British govorument as a military 
freighter. The company was expected 
to pay a large part of the development 
cost because of the design’s civil appli- 
cations. 

Armmstrong-Whitworth later decided 
to accept full financial responsibility be- 
cause market research indicated that 
the airplane’s commercial future de 
pended on giving primary emphasis to 
civil requirements. The government 
continued support for a military ver- 
sion. 

Market research also led to the aban- 
donment of the standard fusclage 
mounted tail. Operator preference for 
specialized versions of freight aircraft 
made it desirable to offer a design able 
to incorporate fuselages of different 
diameters and lengths with minimum 
structural modifications. 

The two boom layout also cnables 
the builder to offer the airplane in two 
and four engined versions with the best 
structural economy. ‘The twin-cngined 
version will use the Rolls-Rovee ‘Tyne 
The four-engined one will be powered 
by the Rolls-Royce Dart. 

Vail-safe fuselage structure has its 
frames spaced at 22 in. and taken out 
flush to the skin. The stringers are six 
inches apart and pass through cutouts 
in the frame webs with litle joggling 
Each joint is double strapped. ‘The 
22 in. x 6 in. matrix is expected to con- 
fine skin cracks to a single panel pre 
venting catastrophic failures and ex 
plosive decompression of pressurized 
versions, 

Important testing and production ad 
vantages follow from the use of a 
slightly modified Avro Shackleton Mk 
3 wing of conventional two spar con- 
struction. Use of accumulated wing 
fatigue and flight data and employment 
of existing jigs, tools and techniques will 
cut development time by 30% and en- 
able the company to mect the tight 
production schedule announced, 

Use of redux bonding is confined to 
the regions of the window frames. More 
extensive use would prolong develop 
ment and exceed plant bonding facili 
ties. 

The aircraft is extensively subcon 
tracted both within and outside the 
Hawker Siddeley Group. All the out 
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*2 ina series...on the new science of CABLE-TRONICS 


moon US 


feasible 


"feces Y 
Scientists a generation ago saw little chance of an earth-launched flight vehicle 
ever traversing outer space. Today as a future accomplishment the aim 
seems “feasible” 
A just announced, gratifying step in this direction is the development of D.R 
Critical Temperature Cable . already helping to fulfill the task of high 
atmospheric rockets. D.R. Critical Temperature Cable, reliably functioning 
between -85°F and + 410° F, lifts the ceiling on cabling limitations and helps 
the engineer or scientist move into “outer space” in his cable specifications 
D.R., “Cable-Tronic” pioneers, are equipped to custom fabricate complex 
electronic cables, in round, flat, hollow center or other unusual designs from 
cable spinning through connectors ... breakouts metal work... fasteners 
testing and complete systems in prototype or production quantities to your 
specifications or R & D to meet your requirements 


{ sani fil ( ) } 
| 
| Jouglas CABLE DIVISION OF 
) 
Ss ¢ h 


2950 NO. ONTARIO ST., BURBANK, CALIFORNIA 


Cable-Tronics « Electronics « Heavy Duty Engines ¢ Industrial Products 





Incorporated. 


staple items 


(FOR DATA RECORDING) 


The Automax 35 mm Ciné-Interval data recording camera is standard equipment in 9 out 
of 10 airborne research and flight test installations ...Seven years of intensive use have 
proved the reliability of the Automax design ... Orders and re-orders from a single cus- 
tomer have totaled as many as 250 units. 

In its ten years, TRAID has designed many specialized cameras, and has had the 
opportunity to represent many others, such as the Automax. Only the best of these— the 
Staple Items—have been added to the TRAID line. 

If your problem cannot be solved by a standard camera, TRAID has the specialized 
experience to modify or design the equipment you require. TRAID’s production facilities 
range from its own efficient prototype shop for small production to the mammoth facilities 
of Bell and Howell’s Military Products Division. 

Whether designed or represented by TRAID— the TRAID name has become i. 
“Trade Mark” for the best in photo instrumentation. 


Ejection Cameras, Tracking Cameras, Scope Cameras, Synchronous Cameras, Lenses, Timing 
Systems, Event Timers, Tracking Finders, Auto-exposure Controls; and all the accessories to 
apply the camera to the task. . 


At TRAID— It's the System. 


AUTOMAX 35 mm Ciné-interval Data Recording Write for the complete TRAID Catalog 
Camera — Single frame operation to 10fps; instant describing aii TRAID cameras and 
change to Ciné operation at 16 fps; Acceleration a ; ro photographic instruments. Fully 


to 15 g's; Altitude 60,000 ft.; Temperatures from detailed and illustrated technical 
+150° F. to —70° F.; Vibration of 0 to 58 data and prices. 

cycies; Power variation from 16 to 30 V DC; 

4Ve" x 42" 1 8%" (without magazine). Models Traid Corporation 


for single or double frame format — Scope record- 
ing, minimum space, and auxiliary data recording. 17136 Ventura Boulevard, Encine, California 


Eastern Distributor: Flight Research, inc., Richmond, Va. 





side companes have agreed to offer ex- 
tended credit facilities until the first 
sales. 

Following discussions with Fairchild 
and French companies on the rumored 
proneness of boom construction to fa- 
tigue failure, the company channeled 
an intensive research program through 
its digital and analog computers before 
committing itself to the design. 

Switch to double bubble construc- 
tion was favored in spite of a 5% drag 
aay because of greatly increased 
oading and unloading accessibility. For 
the same reason, toilets swing out with 
the single hinged front and rear loading 
doors. 


Chance Vought Report 
Confirms New Plane 


Dallas—Confirmation that Chance 
Vought Aircraft, Inc., is developing a 
new carrier-based fighter for the Navy 
(AW Feb. 25 p. 84) was made last 
weck in the company’s annual report. 

Aviation WEEK frst disclosed that 
this airplane, designated the F8U-3, is 
an improved version of the F8U-1 Cru- 
sader aimed at speed of about Mach 2. 
It is about three years away. 

The company also said the F8U-1P, 
photo-reconnaissance version of the 
F8U-1, made its first flight late in 1956. 

Chance Vought’s total business last 
year was $118,186,055, a sharp drop 
from the 1955 level of $147,095,440. 
The report attributes the drop in sales 
to the fact that 1956 was a year of 
transition from production of the F7U 
Cutlass to production of the Crusader. 

During 1956, Chance Vought con 
centrated primarily on development of 
the Crusader and the new Regulus II 
surface-to-surface missile. The report 
said “preparations for increased pro- 
duction of these products were well 
along at year end.” 

Net income after taxes for 1956 was 
$4,135,181, compared with a $4,759,- 
544 profit in the previous year. The 
company shifted to a new system of 
accounting in 1956 designed to spread 
general and administrative expenses 
more evenly over all deliveries under 
contracts. This move increased net 
income in 1956 by $1.2 million. 

At the end of last year, Chance 
Vought had $508 million backlog, com- 
pared with $214 million at the end of 
1955. The company paid dividends of 
$1.60 a share in 1956, the same rate 
that has prevailed since Chance Vought 
became an independent company in 
1954, 

Reporting on the Regulus I program, 
the company said that the recoverable 
version of the missile has ony six 
flights per missile, and that one Regulus 
I flew 16 times. According to the 
report, the successful recoveries of the 
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Valve Talk 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


Back before 1938, Lockheed’s engineering flight test organ- 
ization consisted of one man, Clarence (Kelly) Johnson, who 
supervised flight testing in addition to his duties as chief acro- 


dynamicist and design engineer. 


Today Kelly is vice-president, engineering and research, and 
flight test numbers more than 1000 people, headed by R. L. 


(Rudy) Thoren. 
Rudy was the first s 


ialist hired by Kelly (in 1938) as a 


flight test engineer, and during nearly two decades he has built 
the organization into a vital and integral phase of Lockheed pro- 
duction, working closely with design groups from the early 
phases of development on every new aircraft. 


It's the responsibility of Rudy and 
his crews, flight test-wise, not only to 
ensure that Lockheed planes meet all 
the requirements of flight engineering- 
wise, but also to see that the various 
designs benefit from the operational 
experience of veteran flight test 
personnel, 

Take the case of the F-104 Star- 
fighter, for example. Flight test entered 
the development program as soon as 
the airplane left preliminary design and 
entered the active project design phase 
—a year before the Starfighter's first 
flight in 1954. 

Seven top men were assigned as a 
flight test team to work directly with 
Bill Ralston, XF-104 project engineer, 
and his two assistants, Don Palmer and 
Dick Boehme. 

They included Thoren, A. W. (Tony) 
LeVier, then chief engineering test pilot 
and now director of Lockheed's flying 
operations; Herman (Fish) Salmon, 
then LeVier's assistant and now chief 
engineering test pilot; W. L. Howland, 
flight test division engineer ; J. E. (Elly) 
Hawkes, manager of the F-104 flight 
test department; Firman C. Gray, 
superintendent of the flight test shop, 
and Dorsey Kammerer, Gray's No. One 
man on jets. 

LeVier, Salmon and Thoren 
worked closely with the project office 
in coordinating the entire cockpit 
layout—to provide a pit designed 

ifically for fighter pilots —and 
awkes and A. C. Mu y, another 
flight test engineer, planned and 
arranged the ype’s instrument 
design and fabrication while con- 
struction of the XF-104 was under- 
way in the engineering department's 
experimental shop under direction 
of A. M. Viereck. 

During later stages of the prototype 
construction, the flight test organiza- 
tion worked with the experimental shop 
on the installation of all test equipment 
and checked the plane's systems. Simul- 
taneously, detai plans were being 
prepared for the actual flight test pro- 
gram to be conducted at Edwards Air 








Force Base. 

As a result of this close cooperation 
between project design, experimental 
shop and flight test, the prototype Star- 
fighter reached complete assembly with 
all flight test instrumentation checked 
out and installed and all its various 
systems —hydraulic, electrical, elec- 
tronic, controls, etc.—completed and 
signed off by inspection. 

The airplane was trucked to Edwards 
on Feb. 22 and initial engine runs were 
made the next day. LeVier made the 
first flight, a lift off, on Feb. 28 and 
logged the first official flight just four 
days later on March 4, 1954. 


Thereafter, Thoren and Howland 
became virtually daily commuters 
between their headquarters in Bur- 
bank and the desert base in super- 
vising the flight test program, with 
LeVier and Salmon sharing all the 
prototype flying on the stub-winged, 
missile-like fighter. On-base direc- 
tion of the XF-104 flight test pro- 
gram was Hawkes’ responsibility. 

By last fall the prototype had made 
375 flights and production model Star- 
fighters—F-104As—were flying, but 
extensive test work with the prototype 
has continued, nevertheless, on “debug- 
ging” missions that are necessary in the 
perfection of any new and advanced 
type. 

Difficulties were corrected as fast as 
they were found and the changes incor- 
porated into both the F-104A and the 
F-104B tandem trainer. The program 
also was speeded up by the assignment 
of seven initial production airplanes to 
specific test phase operations such as 
armament tests, stability and control, 
radio and electronics performance, air 
conditioning, etc. 

Lockheed has a lot of airplane in 
the Starfighter —the only ship I've 
heard a B-52 pilot praise somberly 
as “real rough opposition.” And the 
company has a wealth of talent in 
the combination of such men as 
—- Thoren, LeVier, Salmon, 
et al. 








missiles saved the Navy about $70 
million in test flight and training pro- 
grams. 

In other financial reports, Robert E. 
Gross, Lockheed Aircraft board chair 
man, has disclosed that the company’s 
missile division was recently named 
system manager of another major pro 
gram, details of which have not been 
revealed. 

Lockheed already has been desig- 
nated system manager for the Navy's 
mtermediate range ballistic missile Po 
laris. In all, Gross said, the division is 
handling about a dozen major missile 
projects of which only a few have been 
revealed—among them USAF’s X-7 and 
X-17 

The division now is carrying on 
missile business at an annual sales rate 
of $70 million. 

Bell Aircraft reported sales of $216, 


> 


033,290 for 1956 compared with $205, 
(33,87 1 for 1955. Net income was 
$5,761,104, compared with $5,914,482 
in the previous year. 

Bell's slight decline in earnings was 
attributed to increased costs of labor, 
materials, the unusually high starting 
load costs of new products under fixed 
price contracts, and growing engineering 
and development expenses. Commer- 
cial helicopter sales of $8 million were 
49% above 1955. 

Hiller Helicopters showed a net in- 
come of $98,299 for 1956 against a loss 
of $36,698 in 1955. Sales for the vear 
hit $9,857,743, an increase of 26% over 
the previous vear. Hiller’s backlog was 
513,065,926 at year’s end. 

Other reports from aircraft and re 
lated companies included 
¢ American Bosch Arma Corp. defense 
backlog was $300 million. Increase is 


Models Show Nuclear Aircraft Test Roasters 


Two General Electric nuclear test reactors used in the Air Force development program 
were exhibited in model form at the recent International Atomic Exposition in Philadelphia. 
One model (right) is of a shielding development reactor which will be suspended 200 ft. 


above the ground on cables (AW Dec. 24, p. 57). 


The other is a radiation effects reactor 


which tests effects on materials that will be used in the program (left). 
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NORTHAM 


NOTE: 


All recorders contain micro- 
miniature carrier oscillators 
for timing. 


MR-1, 2, 
3 is 4.5 ibs. 
ted) is 5.5 los. MR NORTHA 
—11, 10, 10 ids. —<~1 A. 
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Proved by use in hypersonic test vehicles and other missiles, 
NORTHAMWM’S amazing 7-16 track miniature tape recorders have 
been found virtually indestructible in test: after test and have 
been re-used as often as ten times. No larger than a man’s hand, 
their small size and weight help solve space problems yet don’t 
detract from reliability and durability. Advanced recording tech- | 
pos ne employing the erasure of pre-recorded carrier, requires a bint 
only 20 microwatt input and eliminates effects of wow and flutter. ; Northem's AP-27 absolute 
NORTHAM'’S especially designed ground data recording sys- Presoure treneducer. Only 
tems, including DRS-1, DRS-2, DRS-3, provide one source relia- Rashes aie Cepoises. 
bility for air to ground interpretation of flight conditions. <j ee of Northam variabie 
reluctance type trans 


For more information, call your Northam representative today, or } ducers. (Also available in 
write to ial differential type.) 


NORTHAM NORTH AMERICAN INSTRUMENTS, INC. 


2420 NORTH LAKE AVENUE + ALTADENA, CALIFORNIA 
A Division Oo F NORRIS-+-+THERMAODOR CORPORATION 
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“An infinite capacity for taking pains”’ 


The above familiar phrase is usually given as a definition 
of genius. We borrow it as a job description. 

The lengths to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from outside 
suppliers. 

For example, consider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satisfies here (even if that’s all our customer speci- 
fies)—but a whole series of critical tests, including such 
precise evaluations as these: 

Inspection of tube characteristics to rigid Stromberg- 
Carlson specifications—performed on special equipment 


SC 
‘S 


which can do in a half-hour what would take days on con- 
ventional testing devices. 

Inspection by X-ray, looking for deeply hidden poten- 
tial faults which could cause malfunction at any time after 
first use. 

Inspection by microscope, seeking welding faults, minute 
cracks in glass, and even infinitesimal loose particles inside 
the tube. 

And tubes are only one concern. All components must 
pass similarly rigid tests, to assure operating performance, 
ruggedness and reliability in the completed equipment. 

You can’t put a price on “taking infinite pains.” You 
can place your confidence in a company where this is 
everyday procedure. 


STROMBERC-CARLSON COMPANY 


A BOIVISIOn OF GENERAL 
General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diege and Les Angeles, Calif. 


OVYNAMICS CORPORATION 

















due partly to company’s participation 
in production of defense systems for 
Bsb uidance systems for ICBM. Sales 
were $122, 237,735 compared with $73, 
805,023 in 1955; earnings $4,626,357 
against $3,383,568 in 1955. 
e Aluminum Co. of America net in- 
come in 1956 was $89,621,033 com 
pared with $87,600,808 in the previous 
vear. Gross revenues were $869,785.- 
315 in 1956 tompared with $848,745, 
207 in 1955. 
¢ Kawneer Aluminum Co. reported net 
carnings of $1,215,722 against $2,083, 
057 in 1955. The company said losses 
in the Aircraft Division were the major 
cause of lower earnings. 
¢ Fairchild Camera and _ Instrument 
Corp. net profit was $910,324 in 1956 
compared with $791,743 in 1955. Net 
sales were $42,969,000 against $33, 
070,000 in the year previous. 


Ayro Presents Toronto 
University With $50,000 


Avro Aircraft Ltd. and Orenda En- 
gines Ltd., Toronto, have presented 
$50,000 to help finance part of an 
expansion program of University of 
Toronto's Institute of Aerophysics. Pro- 
gram is to meet the increasing demand 
for aeronautical engineers by the Cana- 
dian aviation industry. Other firms in 
the industry are expected to contribute. 

The University has allotted 24 acres 
near its Connaught Laboratories for 
new quarters for the Institute of Acro- 
physics. In 1955 the institute began its 
first courses in training graduate engi 
neers as aeronautical engineers, and had 
so many applications it had to turn 
away students because of lack of accom 
modation. 

The institute played an important 
we in the development of the modern 
ivpersonic wind tunnel capable of tem 
peratures of hundreds of thousands of 
degrees and speeds corresponding to 
satellite Mach numbers. 


De Havilland DHC-4 
Will Gross 24,000 Ib. 


Further performance details of the 
de Havilland DHC-4 Caribou call for 
a cruising speed of 185 mph. 

It will have a gross weight of 24,000 
lb. empty weight of 14,500 Ib. Payload 
will vary from 7,320 Ib. for 200 mi. to 
6,000 Ib. for 600 mi. The aircraft will 
be able to carry 28 combat troops, be 
loaded with cargo or jeeps from the 
rear, and carry 22 standard Army litters 
as an ambulance planc. 

The Caribou will have a touchdown 
landing speed of 60 mph., a rate of 
climb at sea level with two engines of 
1,580 fpm. and fly at a service ceiling of 
26 ,000 ft. Its wing span is 95 ft. and 
length is 63 ft. 5 in. 
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New, fundamental! « 


New ‘SW’ Rate Gyro 


Simplicity 
delivers 
superior 
performance 


Fundamental engineering and 
precision manufacturing team 
up to enable new Humphrey 
SW Rate Gyros to deliver supe- 
rior performance. More rugged 
...more dependable... greater 
precision for the most demand- 
ing applications in advanced 
missile and aircraft systems. 

Simplicity of design eliminates 
unnecessary parts. Heart of the 
SW Rate Gyro is the solid rotor 
inertial element mounted on pre- 
cision radial thrust bearings in 
the exclusive bridge-like gimbal. 
Two unitized steel flexures give 
pivot and spring-restraint func- 
tions attaching gimbal to frame. 

Using compatible materials 
and high-G centrifuge balancing 
adds to superior performance 
qualities. No deterioration of the 
SW’s performance even under 
the most severe environmental 
conditions. Operates in temper- 
atures from —65° F to + 185° F; 
vibration at 10G from 20 to 2,000 
cps; and shock to 100G. 

Four basic sizes provide choice 
of drive motors and pick-offs to 
avoid any compromise in your 
system design. 


a a 


Minimum number precision parts: 
solid rotor; exclusive coupling, 


flexures. 


Simple sub-assembly: one compact 
unit; motor separate from sensing 
element. 


b8 


Floating piston constant-action 
dry-air isan effective pressure- 
sealed case. 
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| Humphrey ine. | 
} GLCCIMO ed veneer se 
Dept. A-3 
2805 CARON ST. * SAN DIEGO 6, CALIF. 
{ Send new catalog immediately: 
I —OE=E 
COMPANY __ ——— 
| a 
city STATE 
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General Electric's TSS engine, featuring free power turbine controlled through new constant-speed control, undergees system tests. 


Tests Show How T58 Simplifies Control, 
Promotes Operating Efficiency of Helicopters 


Designed to take full advantage of the 
General Electric T58 turboshaft engine's 
free power turbine, the new G-E constant- 
speed control permits operation of a heli- 
copter rotor at maximum levels of efficiency 
and eliminates the need for speed adjust- 
ment by the pilot during normal operation. 
A new concept, this hydro-mechanical 
control is designed to maintain essentially 
constant rotor speed by automatically 
regulating engine power. The new control 
will permit helicopters to more effectively 
use the turboshaft engine's 3:1 power-to- 
weight ratio and 0.69 normal SFC to more 
than double their present ton mile capacity, 
fly at much faster speed, and reach a new 
level of operating economy. 
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Specific advantages of the new control 
are being demonstrated at General Elec- 
tric’s Flight Test Center, Schenectady, 
N. Y. In these tests a complete T58 power 
system including reduction gear, constant- 
speed control, and transmission and rotor 
for the Sikorsky S-58 helicopter are being 
operated over a wide range of rotor speeds 
and power settings. These five distinct 
advances in. helicopter operation are pro- 
vided by T58’s advanced design constant- 
speed control: 

1, AUTOMATIC CONTROL to replace the 
standard manual rotor speed control. 

2. AUTOMATIC LOAD DIVISION in 
multi-engine installations with a mini- 
mum of reset trimming adjustment. 


RAPID ENGINE RESPONSE to main- 
tain constant rotor speed within narrow 
limits even under large load changes, 


ROTOR SPEED RESETTING as re- 
quired for major changes in flight 
attitude can be easily made. 


FULL POWER UTILIZATION of both 
engines without danger of engine or 
rotor overspeeding. 

For more information on the constant- 
speed control and the many other advanced 
features of the General Electric T58 engine, 
contact your G-E Apparatus Sales Office. 
Check block A on the coupon at right for 
your free copy of the T58 descriptive 


brochure. 





New, Thumb-size 400-Cycle Servo Motor to Help 
Increase Accuracy of Measurement and Control 


The new General Electric, 400-cycle servo 
motor weighs only 1.2 ounces yet provides 
the high accuracy needed in null-method 
measurements and power to initiate con- 
trol. This exceptionally small motor (5% 
inches in diameter by 1.2 inches in length) 
has the high torque-to-inertia ratio to 
qualify for many applications. The two- 
phase principle fits it for use in a wide 
variety of circuits used to convert error 
signals from a synchro-control transformer 
into control action. Other uses include 
power-failure indicating and power-brake 
applications. 

To achieve accurate operation the motor 
is designed around a two-phase stator. The 
first phase is excited by a fixed potential, 
the other, the variable phase, is excited 
only when torque or rotation is desired. 
Motor torque or speed is controlled by 
varying the input to the variable phase and 
the direction of rotation is controlled by 
the relative phase angle (lead or lag 90 
degrees) between the inputs to the fixed and 
variable phases. In this way the motor can 
be controlled so as to operate under con- 
tinuously stalled conditions through to a 
no-load speed minimum of 19,250 RPM. 
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New General Electric serve moter has high terque-te-inertia ratie and can operate under 
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Watts per phase at stall is 3.4, at no load 
2.00. 

Sturdy construction gives the new servo 
motor capabilities to withstand extremes of 
environment. It will operate satisfactorily 
at altitudes up to 60,000 feet and at tem- 
peratures from —55 to +90 C, The motor 


New Molded PVZ* Tubular Capacitors Meet 125 C 
Requirements at Half the Cost of Metal-Clads 


Priced at less than one-half the cost of a 
comparable metal-clad tubular, the new 
G-E Molded PVZ Tubular Capacitor meets 
requirements for a quality capacitor at a 
moderate price. Designed for advanced 
electronic equipment, the mew capacitor 
line has characteristics similar to “K” 
of MIL-C-25A and will operate at tem- 
peratures from —55 C to +125. Life is a 
minimum of one year at rated voltage and 


125 C. 


Excellent humidity characteristics are 
assured through the use of high-grade case 
material and carefully controlled molding 
techniques. Though small, to aid equip- 
ment miniaturization, the insulated bodies 
are easy to locate in the chassis and pro- 
% Reg. Trademark of General Electric Co. 


vide protection from other parts or ground, 
Lead pull and bend resistance is high. 


Microfarad ratings range from .00047 uf 
(100 to 400 volts) through .15 uf (100 
volts), .1 uf (200 volts), .068 uf (300 volts) 
and .022 uf (400 volts), Capacitance ratings 


are available with #20%, 10%, and 


#5% tolerances. Smaller than equivalent 
metal-clad tubulars, the PVZ capacitors 
range in size from .175" diameter by 
5%" long to .375" diameter x 14" long. 
Nine different sizes are offered to accom 


modate the various ratings. 


For complete details on the new molded 


PVZ tubular capacitors, contact your local 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


through te «@ ne-lead speed minimum ef 19,250 RPM. 


is rated at 26 volts and has exceptionally 
high acceleration, stall torque, and effi- 
ciency for a motor of its size and type. 

For more information on this new 400- 
cycle servo motor check block B on the 
coupon below or contact your nearest G-E 


Apparatus Sales Office. 


Ban 

Small to aid miniaturization, new General Electric, 
Molded PVZ Tubular Capacitors have excellent 
humidity characteristics. 


G-E Apparatus Sales Office or check block 
C and mail the coupon below. 
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Mail te: 

Section 8210-105 

General Electric Company 

1 River Read, Schenectady 5, N. Y. 


() A. 158 Turbesheft Engine GED-3098 

{} 8. 400 Cycle Serve Meter GEC-1359A 

() C. Melded PVZ Tubvi Capacitors 
GET-2671 

[) For immediate project 
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SMALL WORLD _ The world of the diode... the transistor...the printed 
circuit...the new magnetic and dielectric components—this world expands in sig- 
nificance as it shrinks in physical proportions. Popularly symbolized by the tinier- 
than-ever hearing aid and the pocket radio, the new, small world of solid state 
circuitry is omnipresent. It safeguards our skies. It simplifies our living. It opens 
new doors to learning. 


Stewart -Warner Electronics has pioneered in the development of solid state cir- 
cuitry. Out of a manufacturing environment second to none, Stewart-Warner 
Electronics is mass-producing equipment containing solid state devices by the 
thousands of units. 


Your problem of solid state circuit design and production techniques 
will be handled at Stewart-Warner Electronics with equal efficiency. 
If you are an engineer interested in advanced circuit development, 
write: Stewart-Warner Electronics, Dept. 14, 1300 North Kostner 
Avenue, Chicago 51, Illinois. 


i. 








One of 160 plug-in modules for the 
desk-size Stewart-Warner Data Proc- 
essing Unit. Modules employ solid 
state circuitry to save space and 
eliminate many vacuum tubes. 


© Divison of Stewart-Werner Coronation 
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Collins Pioneers New Management Plan 


By Philip J. Klass 
Cedar Rapids, lowa—A novel ap- 


proach to engineering management is 
being pioneered by Collins Radio Co. 
md its success to date confirms the 
iid adage that two heads are better 
chan one. 

The unusual organization sct-up is 
intended to provide both improved 
technical direction and better business 
management of Collins’ enginecring ac 
tivities and officials say it is achieving 
both. 

Under the plan, each of seven depart 

ments in the Collins Enginecring Divi- 
sion here operates under the direction 
of two chiely: 
¢ Department Heads: This is the top 
man in the department. An cngincer 
or scientist, he devotes his attention 
primarily to technical direction of the 
department's activities. 
o eae Manager: Also an engi- 
neer, the manager is responsible for ad- 
ministering the operation and for carry- 
ing out the broad policies of the de- 
partment head. 

The Collins set-up should not be con- 
tused with the growing practice of pro- 
viding an engineering department chiet 
with an administrative assistant, al- 
though both concepts are intended to 
free the engineering exccutive of ad- 
ministrative chores. 

At Collins the two engincering de- 
partment cxecutives share management 
responsibilities on a partnership basis. 
When the department head is out of 
town, the manager is fully authorized 
and qualified to act and speak for him 
on practically all phases of the depart- 
ment’s activities. 


Useful in Avionics Industry 


This is what makes the Collins set- 
up so useful to an avionics manufac- 
turer whose enginecring executives 
spend much of their time on the road, 
determining future technical needs from 
direct first-hand conversations with far- 
flung customers 

With the new dual-chicf organiza- 
tional set-up, Collins department heads 
are free to travel as needed. Yet when 
a project officer or other customer visits 
the Collins plant he is assured of finding 
an authoritative spokesman—the depart- 
ment caeene~ohe is ae to dis- 
cuss the status of any job in his depart- 


ment is to free the department head of 
administration responsibilities so he can 
concentrate on immediate and long 
range direction of his group's technical 
activities. 

After roughly a year of operation 
at the main Collins plant here mw 
Cedar Rapids, the plan has been so 
successful that the company’s Burbank 
(Calif.) plant is now preparing to adopt 
it, according to D. C. Amold, Director 
of research and development here. 


Manager's Responsibilities 


Broadly speaking the department 
manager's responsibilities include 
¢ Supervision of draftsmen, technicians, 
secretarial and clerical help. 
¢ Monitoring cost progress of depart- 
ment programs. 
e Salary and personnel admininstration. 
© Preparation of proposals. If proposal 
is for brand new picce of equipment, 
it may be written by head of one of 
several engineering groups in the de- 
partment which would carry on the pro- 
gram. 


However, department manager will 
examine proposal, look over “tech 
nical boiler plate,” and be sure it gets 
out on time 

The department manager has a non 
engineer administrative assistant who in 
turn relieves him of some non-technical 
chores 

The department manager normally 
does not travel, nor perform technical 
liaison with the customer except when 
the latter visits Collins and the depart 
ment head is out of town. Decisions on 
whether to bid on a new customer re 
quirement and how it should be ap 
proached technically is usually up to 
the department head 


No Struggle for Power 


When Collins decided to trv the new 
organization arrangement, it recognized 
the potential danger of having two 
chiefs in a single teepee. For this reason 
cach department head was allowed to 
sclect the man who would work under 
him as department manager 

In every instance, the managers were 


Airborne Searchlight 


New airborne searchlight, AN/AVQ-3, for antisub and sea-rescue use, develops 130 
million candlepower and can be aimed cither manually or by airborne radar. Developed 


by Arma Division of American Bosch Arma Corp. under Navy sponsorship, new searchlight 
can be operated continuously whereas its predecessor had to be shut down for 44 minutes 
after 30 seconds of use. The AVQ-3 also has automatic magazine and feed mechanism 
for replenishing carbon supply. 


ment and to make engineering commit- 
ments. 

Possibly the most important objec- 
tive of the new organization arrange- 
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selected from one of the engincering 
group heads within the department. 
As a result cach manager has a strong 
engineering background, 
with the problems of his department, 
and he speaks the language of the 
group heads with whom he » os 


Another Approach 


So far there have been no basic prob 
lems between department heads and 
managers over their relative areas of re 
sponsibility and authority, Arnold told 
Aviation WEEK. 

This is despite the fact that there is 
no knife-edge delineation of cach man’s 
responsibilities. 


See how 
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brings down 
cost of 
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The Ramo-Wooldridge Corp. is one 
of several companics that uses a differ- 
ent approach to the same problem. At 
R-W cach of the technical division 
heads has an admininstrative director 
to relieve him of all possible non-tech- 
nical matters. ‘The individual adminis- 
trative directors and their staffs coordi- 
nated their activities through a central 
company administration and finance di- 
vision. 

This arrangement “removes from the 
shoulders of the division head the vast 
bulk of administrative detail that would 
otherwise occupy a major portion of his 
time and attention,” according to Dr. 
Dean E. Wooldridge. 
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Oakite brings into the field almost 
50 years of work in engineered 
maintenance cleaning. This new 
Bulletin F-10059 tells about time- 
proved materials and methods 
that overcome problems specific 
to aviation maintenance clean- 
ing. It presents up-to-the-minute 
data to help you save time, im- 
prove results, cut costs. 


Send for your copy. See how 
Oakite experience, quality ma- 
terials, nationwide supply, relia- 


Export Division Cable Address: Ookite 


Technical Service Representatives in Principal Cities of U. $. end Conede 


bility and service have now been 
applied to meet your needs in 
cleaning airplane exteriors, in- 
teriors, exhaust areas, engines 
and parts for overhaul, oil coolers, 
components, parts for plating; 
stripping paint; and other jobs. 
Write Oakite Products, Inc., 56 
Rector Street, New York 6, N. Y. 


OAKITE 
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Expansions, Changes 
In Avionics Industry 


Raytheon Manufacturing Co. will be- 
gin construction immediately on a 42,- 
000 sq. ft. laboratory at Santa Barbara, 
Calif. to be devoted to development of 
communications, countermeasures, in- 
frared and radar equipment. New fa- 
cility will employ about 200. 

Other recently announced expansions 
and changes within the avionics indus- 
try include: 
© Acrojet-General Corp. will build new 


t# 






50,000 sq. ft., $880,000 facility for its 
Avionics Division at Azusa, Calif. 

¢ Graphik Circuits has opened new 
26,000 sq. ft. facility at La Puente, 
Calif. Company, which manufactures 
ctched circuits, is a division of Cinch 
Manufacturing Corp. 

¢ California Technical Industries is new 
name of the former Color Television 
Inc., 1421 Old County Road, Belmont, 
Calif. 

© Bendix Computer Division has op- 
cned new daull competion laboratory 
for use by outside organizations at 5630 
Arbor Vitae St., Los Angeles, Facilities 
include two Bendix G-15 general pur- 
pose digital computers, a DA-] digital 
differential analyzer accessory, and as- 
sociated input-output equipment. 

© Geisler Laboratories is new name of 
the former Stanford Laboratories Co., 
Menlo Park, Calif. Company develops 
and produces microwave tubes. 

@ Stromberg-Carlson has established a 
developmental cathode ray tube facility 
im San Diego, called the first such fa- 
cility on the West Coast. 

¢ Eclipse-Pioneer Division of Bendix 
Aviation has opened sales-service office 
in San Francisco Bay Area, at San Car- 
los, to serve Northern California and 
parts of Nevada and Utah. 

e Transitron has opened engineering 
sales office in Camden-Philadelphia area 
at 227 South Sixth St., Camden 3, N. J. 
Philip Astra is in charge. 

® John Oster Manufacturing Co., Avi- 
enic Division has opened East and 
West Coast offices at 237 N. Main St.. 
Hempstead, L. I, N. Y. headed by 
Irving G. Epstein and at 5333 Sepul- 
veda Blvd., Culver City, Calif., under 
Ward S. Carlson. 
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How many Fenwal Controls aboard? 


You might make a reservation for the 
first passenger trip to the moon now. 
But there are still some things to be 
determined. 

We don't give you a list here of all 
the Fenwal temperature and control 
devices that may be found on board 
But we do know that our past per 
formance in solving the temperature 
problems on such a high proportion 
of modern aircraft will stand us in 
good stead on solving new problems. 
And, give manufacturers a good sense 
of security in adopting Fenwal devices, 


For instance, in the field of fire and 
over-heat detection, Fenwal products 
are well advanced and proven in both 
renwal 


and continuous ty pe 


has the men, the equipment and the 


unit 


knowledge to insure fruitful explora 


tion and practical, trustworthy 


products for today and tomorrow. 
It will be encouraging to find, too, 
that 


fine 


our engineers will along 


yet 
with Fenwal engineers. Our air 
eraft catalog on request. [t's interest 
Fenwal Incorporated, Aviation 


Products Division, Ashland, Mass. 
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Controls Temperature... Precisely 








The Place is the Drafting Room— 


This Year's biggest Ar Race 


will be held 


a 


and The Race is for Global Air Supremacy. Here's 
what Goodyear is doing to advance the completion 
dates of tomorrow's planes and missiles. 


Neves has time been so much of the essence. 


In secret drafting rooms across the land, the nation’s foremost 
aeronautical engineers and designers are pitted in a world- 
wide race for leadership in air commerce and air defense. 


Radical new concepts are on the drafting boards. And, as is 
so often the case, each progressive step echoes new and 
searching problems. 




















It is in tackling these problems that Goodyear engineers and 
Goodyear Aviation Research have scored notable successes 
—and in the doing they have aided considerably in keeping 
America’s air power “timetable” intact. 


Goodyear has designed, developed and produc ed spec ial fuel 
systems and cells for handling such formidable propellants 
as fuming nitric acid and others equally awesome. 


FOR ARCTIC DEFENSE—Goodyear has given fighter air- 
craft the first completely automatic system of ice detection 
and protection for all-weather operation — built electro- 
magnetically transparent enclosures for housing huge polar 
radar antennas against the elements without hampering the 
transmission of their signals. 


FOR LONG-RANGE BOMBERS — Goodyear has pioneered 
airplane wheels, brakes and tires of special design which 


“Me 


accomplish great weight-savings — and which allot those 
savings to bonus fuel and extended striking range. 


FOR INTERCEPTORS AND MISSILES destined to fly at 
speeds which can fuse conventional metals and materials 
into molten masses—Goodyear’s extensive high-temperature 
research facilities have found new “synthetic elements” 
which offer hope for 2,000-mile-per-hour flight and promise 
for safe, high-speed landings. 


Behind an essential shroud of secrecy, the work continues. 


Each day, these Goodyear engineers and extensive Goodyear 
facilities are uncovering more answers, more knowledge, 


more advancements in a race vital to the Free World. 


If you're in the Secret Drafting Room, seek the help of these 
Goodyear men. Write or call: Goodyear, Aviation Products 
Div., Dept. C-1715, Akron 16, Ohio, or Los Angeles 54, Calif. 
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AVRO CF-100 NIGHTFIGHTERS AT WORK 





SERVICED AND ARNED d 
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ON DUSK TO DAWN PATROLS 


The Royal Canadian Air Force nightfighter crews who fly these 
powerful CF-100's know that they guide one of freedom’s most 
eflicient weapons in the defence of North America and Western Europe. 
+ 
Four RCAF squadrons of CF-100's have been assigned 
to NATO to meet its specific nightfighter requirements. 


AVRO AIRCRAFT LIMITED. 


MALTON, CANADA 














NEW AVIONIC 
PRODUCTS 





Components & Devices 


¢ Subminiature relay, less than | x } x 
} in. and weighing only 0.44 0z., oper- 
ates up to temperature of 125C, comes 
in DPDT model with contacts rated 2 


amps resistive at 28 v.d.c. or 115 v.ax 
Unit will withstand 0.06 in. vibration 
over 10 to 80 cps. and 20G acceleration 
from 80 to 2,000 cps. Elgin National 
Watch Co., Electronics Division, El 
gin, Il. 


© Right-angle octal socket mounted on 
printed-circuit laminate base. with con 
ductor current capacity of 15 amps is 
suitable for use on printed circuit 


hoards. Detailed application data is 
available from Cleveland Metal Special 
ties Co., 1783 E. 21st St., Cleveland 
14, Ohio. 


® Miniature DPST switch, lever actu 


ated, with mechanical parts completely 
isolated from electric current carrying 
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NEW BRIDGEPORT 
‘CAPSWITCH POSITION INDICATOR 


for Aircraft and Missiles Systems 


This highly sensitive device signals control board apparatus 
when a valve completes its opening and/or closing cycle. Thus 
malfunction of one or more valves in a fuel propellant system, 
for example, is instantly detected. 

The new Capswitch position indicator is mechanically actuated 
by a sealed plunger that closes or opens control circuits when 
depressed or released by a complete a movement of the 
valve stem. 

Two small, lightweight models with the mechanism sealed in 
epoxy resins and encased in a steel shell; Model 65M41—SPDT 
type—weighs .095 lb.; model 66M83—DPDT type—weighs 
.19 lb. Both are made to close-tolerance specifications and are 
adaptable to any type of control where repeatability within 
+ .001” is wanted/ 

Bridgeport’s new Capeswitch Position Indicator can prevent 
costly errors and add appreciably to the safety factor in handling 
high-speed aircraft, missiles and rocket engines. Write for engi- 
neering bul No. EA-250. 


} 





Bridgeport Thermostat 
Division also manu- 
factures seamless metal 
bellows and bellows 
assemblies for aircraft 
control mechanisms. 
Literature available, 














BRIDGEPORT THERMOSTAT DIVISION 


MILFORD - CONNECTICUT 
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Yes, around the world in 80 hours flying time is possible 
with the Howard Super Ventura. No other executive airplane in the 
Super Ventura field can cover as much territory in as little time. 

The Super Ventura, with the most amazing single engine operation 

in the executive field, cruises at more than 300 miles per hour — 

more than 2,000 miles non-stop — with up to 14 passengers 

and 1,500 pounds of baggage. 

The Super Ventura is the executive airplane which in the past year 
has out-sold all others in its field. This is the world’s 
most outstanding executive airplane. 

Write or call today... 
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INCORPORATED 
P.O. BOX 8247 . SAN ANTONIO, TEXAS 
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parts. Switch measures 1§ x 14 x 3 in., 
comes in normally closed model. The 
Tait Mfg. Co., 500 Webster St., Day- 
ton 1, Ohio. 


e Miniature to-electric detector, 
Model 6350, develops 300 mv. output 
for 100 foot-candle input when con- 


nected to 1 megohm load, or 20 micro- 
amps into a 100 ohm load. Autron 
Engineering, Inc., 1254 West Sixth St., 
Los Angeles 17, Calif. 


@ Magnetic amplifier, Type MA-61, for 
60 cps, 115 v. operation, offers power 
gain up to 3 million, zero drift of less 
than 0.2% full scale over temperature 
range of 0 to 170F, and zero error of 
less than 1% full scale output for 10% 


Peas » 


variation in supply voltage and fre- 
quency. Amplifier has maximum power 
rating of 25 milliwatts, measures 22 x 
23 x 32 in. Dynamics Research Asso- 
ciates, P.O. Box 5841, Ferguson 21, 
Mo. 


© Ruggedized miniature cold cathode 
rectifier, Type CK6763, has clectrical 
characteristics similar to Type CK5517 
but can withstand 35Gs at 320 cycles 
for 96 hours without change in charac- 
teristics. Tube can handle 2,800 v. peak 
inverse at a rectified current of 12 ma. 
and requires no heater power. Applica- 
tion data is available from Raytheon 
Manufacturing Co., ‘Technical Informa- 
tion Service, 55 Chapel St., Newton 58, 
Mass. 


© Thin wire-wound resistor Type 1288, 
measures 4 in. dia. x 1 in. long, comes 
in resistances up to 100,000 ohms, dis- 
sipates 0.15 watt, with standard toler- 
ances of 1% but in some sizes can be 


AVIATION WEEK, March 25, 1957 


obtained as close as 0.1%. Type 1289, 
measures 4 in, dia. x 2 in. long, comes 
in resistances up to 200,000 ohms and 
is rated 0.2 watt. Both units reportedly 
mect environmental requirements of 
MIL-R-93A. The Daven Co., 530 West 
Mt. Pleasant Ave., Livingston, N. J. 


¢ Tap connector for shielded or co- 
axial cable, called Uniring, permits 
speedy installation of connections to 
braided conductor. Single or multiple 


taps, from cither front or back of con- 
nector are possible. Samples are avail- 
able from Omaton Division, Burndy 


Corp., Norwalk, Conn. 


Microwave Equipment 


@ Folded hybrid Tee, H-plane, available 
for wide range of frequencies from 2.7 
to 36 kmce., is cast in cither aluminum 


or beryllium copper, provides high iso- 


lation, low SWR. Units were developed 
by Hughes Aircraft Co., are manufac- 
tured by Microwave Development Lab 
oratories, Inc., 92 Broad St., Wellesley 
57, Mass. 


© Variable polarization antenna, high 
gain, broadband for use at K,-band con- 
sists of “6 ft. diameter aluminum re 
flector and a ‘“‘question-mark” rectangu 
lar waveguide Teed with conical horn. 
Remotely controlled ferrite transducer 
in the feed is used to rotate plane of 
pomernag Gain is more than 45 db., 

~amwidth is 0.7 deg., front side lobe 
level is down more than 24 db. and all 
other side lobes are down more than 30 
db. System insertion loss is less than 1 
db. at any rotation. Variation of signal 
strength with polarization rotation does 
not exceed 0.5 db. peak-to-peak at dis 
tance of 2,000 ft. from antenna along 
axis of beam, according to manufacturer 
Diamond Antenna & Microwave Corp., 


7 North Ave., Wakefield, Mass. 


© Traveling-wave tubes, available in 
cight types covering range of 2 to 12 
kme., weigh 5 to 7 Ib. including sole- 
noid. Four tubes, covering 2 to 4 kme. 
band, have power outputs of 10-30 dbm. 
and small-signal gains of 28-34. Two 
tubes cover hand of 4 to 8 kme. with 
10-30 dbm. outputs and small-signal 
gains of 30 and 32. Two more cover 
range of 8.2 to 12.4 kmc. with outputs 
of 20, 30 dbm., gains of 25-30 db. 
Geisler Laboratorics, Menlo Park, Calif. 


© K,-band ferrite isolator, operates over 
band of 16 to 17 kmc., provides mini 
mum isolation of 15 db., maximum in- 
sertion loss of 0.4 db., can handle 100 
kw. peak power and 100 watts average 
power into a 2:1 mismatch load. When 
terminated with matched load, presents 
VSWR of 1.10 to magnetron. Unit 
operates over temperature range of 
—55C to 100C. Airtron, Inc., 1103 
West Elizabeth Ave., Linden, N. J 





SUNDSTRAND First in Constant Speed Drives... 
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WIDE RANGE OF MODELS 


The “Package-Type” unit at right is designed 
to fit into the nose cone of the jet engines. 
Close control of frequency and voltage permits 
automatic navigation, identification, and bomb- 
ing systems to operate at optimum levels. 
Other Sundstrand drives are also custom-engi- 
neered to fit your space, weight, mounting, and 
kva requirements. 


SUNDSTRAND DRIVES 


are going on more B-47's 
because of their record 
for reliability 


Sundstrand Drives have now logged over 400,000 flight hours in the 
Air Force's Boeing B-47E aircraft. Look at the record and you'll find: 
(1) A dramatic increase in trouble-free flights compared with aircrafe 
equipped with earlier electrical systems. (2) A drastic reduction in num- 
ber of flight aborts. This results from the dual benefits of improved 
system reliability and improved reliability of electrically powered com- 
ponents. This record for reliability is such that active consideration is 
being given to the retrofit of many earlier model B-47's with Sundstrand- 
driven electrical systems and the addition of a third drive generator unit 
to E-model aircraft to provide for additional electrical load. The record 
attained with the B-47E installation, first automatically paralleled, con- 
stant-frequency electrical system in a production aircraft—typifies the 
combination of reliability and performance that make Sundstrand first 
in constant speed drives. 


SUN DSTRAN D 
AVIATION 


Division of Sundstrand Machine Tool Company + ROCKFORD, ILLINIOS 
Sundstrand Aviation-Denver: Denver, Colorado + Western District Office: Hawthorne, California 
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Cutler-Hammer Hermetically Sealed Relay 
Family is Growing Steadily iy 


3o 
The line of Cutler-Hammer Hermetically Sealed Aircraft Power Relays is con- _ gle thro 
stantly being extended with new types and capacities. They reflect the years of Telay. 
intensive development and research by Cutler-Hammer engineers in close co- 
operation with leading aircraft builders. Designed for use in higher ambient - 
temperatures and better able to withstand shock and vibration, they meet both - 
present and future needs for environment-free dependability. They offer longer we 
life and contribute directly to increased safety. 

Only permanent non-aging materials are used. All metal parts (except those 
carrying current or those in the magnetic structure) are stainless steel. The stain- 
leas steel case is covered both outside and inside with a special blue glass fused 
thereto at extremely high temperatures. This special glass is chip-proof and has 


a 


200 amp. single pole, sin- 
gle throw Class B power 
relay with N.O. and N.C. 
auxiliary contacts. 





le pole, sin- 
lass A power 


i | 


great dielectric strength with maximum recovery should a flashover occur. 
These new relays are standardized to be generally interchangeable with presently- 
used unsealed relays. As this advanced line is being extended continuously as to 
types and capacities, be sure you have the latest data. Write on your company 
letterhead for Pub. EE-140, ‘‘Cutler-Hammer Aircraft Electrical Control.” 
CUTLER-HAMMER, Inc., 1471 St. Paul Ave., Milwaukee 1, Wisconsin. 


Cutler-Hammer Leadership in Aircraft Control 


Cutler-Hammer has long held the respect 
of the aircraft industry because this com- 
pany has been part of the aircraft industry 
for 35 years. It has never been an oppor- 
tunist supplier. It has pioneered the designs 
others have followed. It has sought to serve, 
not merely sell. It has been in the forefront 
of all co-operative activity in standardiza- 


tion and long-range planning. It has sup- 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for the 
decades past, Cutler-Hammer engineers are 
working closely with the aircraft industry's 
leaders . . . thinking ahead, planning, de- 
signing and building for the future. 


Here is the record: 


1920 Cutler-Hammer designed and manu- 
actured the first line of switches ever cre- 
ated specifically for use in aircraft. 


1938 Cutler-Hammer designed and manu- 
factured the first d-c power relays ever 
created specifically for use in aircraft. 


1?' Cutler-Hammer designed and manu- 
factured the first a-c power relays ever 
created specifically for use in aircraft. 


1949 Cutler-Hammer started develop- 
ment of the first environment-free power 
relays for use in aircraft. 


1953 Cutler-Hammer submitted samples 
and certified test reports on the first her- 
metically sealed power relay to WADC and 
Bu. Aer. Cutler-Hammer configuration was 
adopted as industry standard by ASG. 


1935S Cutler-Hammer designed and manu- 
factured the first one hole mounting Lever 
Lock aircraft switches. 


25 amp. three pole, single 
throw Class B power re- 
lay with N.O. and N.C. 
auxiliary contacts. 


50/25 amp. single pole, 
double throw Class B 
power relay. 


100 amp. three pole, sin- 
gle throw Class B power 
relay. 


25 emp. three pole, dou- 
ble throw reversing duty 
Class B power relay. 


Cutler-Hammer Power Relays—Finest in Flight 
Cutler-Hammer Hermetically Sealed Relays are 


designed to meet pe. 
eet. 


Operate at 80,000 


Mil. R. 6106B (A.S.G.). 
Class A can operate in 


ambient temperatures to 71°C; Class B in ambient 
temperatures to 120°. Class B are available with 
or without auxiliary contacts. 
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EQUIPMENT 


CONVAIR F-102 fighter-interceptor uses Electronic Flash Approach System at March AFB. Note light bursts at approach start. 


USAF Tests Flashing Approach Lights 


By Irving Stone 





March Air Force Base, Calif.—ln 
thusiasm appears high for the new Ele: 
tronic Flash Approach System now un 
der evaluation at March Air lorce Base. 
Initial construction has begun on an- 
other EFAS system at Dow Air Force 
Base, Me., which is expected to be com- 
pleted in carly summer 

The March EFAS is a considerable 
unprovement over one receutly installed 
it Idlewild (AW Jan. 23, p. 95), melud- 
ing the installation of flush fixtures im 
the first 1.000 ft. closest to the runwav. 

EFAS, whose flashing lights were de- 
veloped by the Sylvania Electric Prod- 
ucts, Inc.. is a serics of brilliant, fog- 
piercing, high-intensity centerline lights 
which flash swiftly in sequence toward 
the runway from 3,000 ft. out. Beams 
of 30 million candlepower are emitted 
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BOEING 8-52 in landing configuration is well into EFAS approach. Line of 23 Stro- 
beacons emit fog-penctrating light bursts of 30 million candlepower in sequence twice 
per second, giving effect of tracer shells down runway center 
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in sequence twice a second by cach of 
the system's 23 evenly spaced lights on 
the approach. 

To the pilot, the effect is that of 
tracer shells traveling at 3,600 mph. 
toward the target, which is the center 
of the runway. 


Guidance Bars 


Kach of the 23 Strobeacon condenser- 
discharge lights is mounted on a center- 
line bar flanked on each side by two 
white incandescent lamps. The beam is 
non-blinding since it lasts 
1/5,000th of a second. The center line 
guidance bars give the pilot a horizon 
reference after the Strobeacons have 
guided him to where the incandescent 
lamps are visible. 

Additional roll guidance is provided 
for high performance aircraft at points 
1,500 ft., 1,000 ft. and 500 ft. from the 
end of the runway by wider horizontal 
bars extending out from cach side of the 
center line. On cach of these bars are 
20 red incandescent lamps. 

At March, the Strobeacon center line 
bars have been extended to within 200 
tt. of the runway; previously Air Force 
had barred obstructions for the last 
1,000 ft. to allow for possible emer- 
gency landing or takeoff situations. This 
was solved by housing the last eight 
light bars below ground in concrete 
grill-covered Elfaka units supplied by 
Structural Concrete Products Corp. 
which are capable of withstanding the 
impact of a 200-ton bomber. Seven of 
these flush bars and a red flush termi- 
nating bar are included in the March 
system, 


Complete System 

The complete center line approach 
system includes: 

@ Hundred foot incandescent lamp bar 
1,000 ft. from the runway threshold. 

@ Sixty foot terminating bar of red im 
candescent lamps 200 ft. from runway. 
¢'‘T'wo wing bars of red incandescent 
lamps 100 ft. from runway. 

© Row of green incandescent lamps at 
the runway threshold. 

Each EFAS unit consists of a xenon- 
filled lamp designed to last 500 hr. when 
operated at 2,000 volts. Xenon, a rare 
inert gas, emits a white light when high 
electrical discharges are made through 
it, 

Lamps are placed across a 30-micro- 
farad condenser, and application of high 
voltage trigger pulse causes condenser 
to discharge through lamp. Two recti- 
fiers provide a 2,000-volt DC potential 
used to charge the condenser. A relay 
connected with a central timing device 
discharges a small condenser through 
an ignition-type transformer. This pro- 
vides instantancous high-voltage pulse 
required to flash lamp. 

All parts of Strobeacon are non-cor- 
rosive, and are housed in a waterproof 


90 











Kaman Develops External Control 


External control system, called halter, enables ground personnel to “walk” helicopter 
to desired location. Kaman Aircraft Corp. developed system for its remotely controlled 
HOK helicopter. Use of halter to cause HOK to take off, hover, land or move forward, 
backward or sidewise, can be learned in two or three minutes. 


aluminum cabinet. Tempered glass is 
used in front lens to resist breakage. 
Rear cover is easily removed with a 
screwdriver for replacement of inside 
chassis. 

Device inside the unit allows for 
ieveling the reflector even though unit 
may be mounted on a platform which 
is not level. 

All components are 
—55F to 140F. 

Significance of the March installation 
is highlighted by the fact that since 
January, 1953, 15 aircraft within SAC 
have been totally destroyed in accidents 
in which lack of adequate approach 
lighting could have been a contributing 
cause factor. These accidents have re- 
sulted in 50 fatalities and about $35 
million replacement cost for the aircraft 
involved. 


Object of Tests 


System installed at March is a pilot 
model for determining the suitability 
for Air Force acceptance as a standard. 
Object of tests performed at March is 
to obtain a final evaluation of an 
approach lighting system which will 
facilitate landings of high performance 
aircraft under restricted visibility condi- 
tions. 

Within the past two wecks, pilot 
reaction to the system installed at 
March has been very good. Pilots have 
been able to line up with the center 
line of the system 4 to 5 mi. from the 
runway when visibility has been down 
to 1 to 2 min. because of haze. 

The Dow installation will be Air 
Forces’ first integrated system, includ- 


tested from 





ing approach lighting system before the 
runway coupled with continuation of 
guidance on the runway. It will dupli 
cate the system at March and, addition 
ally, will continue for 3,000 ft. down 
the runway the flush lighting fixtures 
used in the area immediately in front 
of runway threshold. This additional 
feature planned for the actual runway 
at Dow will be known as a narrow 
gauge landing mat to permit the pilot 
to safely complete extremely low visi 
bility landings. 


Fundamental Differences 


Fundamental differences between the 
March installation and the one at Idk 
wild: 

@ Roll guidance bars added by military 
at 500, 1,000 and 1,500 ft. from th« 
threshold. 

@ Elfaka flush fixtures in the first 1,000 
ft. closest to the runway. Use of Elfaka 
flush units within this 1,000 ft.. clear 
zone required at military fields removes 
the USAF objection of having electrical 
fixtures protruding upward where an 
chor chains used at fighter bases for 
barriers would cause light fixture dam 
age, and where aircraft inadvertenth 
landing short of the threshold would 
be damaged. 

@ Strobeacons arc installed to within 
200 ft. of the runway threshold instead 
of to within 700 ft. as at Idlewild. 

© March installation has added red edg< 
lights on both sides of the approach 
area. 

Approximate cost of the March in 
stallation is about $180,000. About 
20% of this cost is for actual hardwarc 
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.» In the infinity of the future that~~ 
begins in the next instant, people tike yourselves 
scientists, engineers and intelligent 
businesemaibes - Will be dreaming of things 
for a better world, And these dreams .. 
the formulas and the blueprints ,...wilt be 
rushed into realities because other men 
who believe in the future are now 
working to provide you with the 
methods and materials that will give 
wings to your imagination. 


Your dreams will influence not only yourown 
lives but the lives of millions of people. 
You will make food tastier and fresher. You 
will make sleep and relaxation more 
comfortable. You will control temperature 
to an even greater degree , .; to guit every human 
and need, You will mitke travel 
faster er. You will make communiéations 
‘more more dependable and more ‘ 
“complete. You wil] manufacture the complicated 
\ devices of the atomic age by increasingly 
procedures, In shert, you will make 
enjoyable in many Ways. 


. 42. And there laa NEW MIRACLE MATERIAL 
which will provide an early fu 


LOCKHEED ELECTRA 


Equipped to handle -80°F. to 400°F. with AUTO-LITE 350 WIRE 


Wide scale, high speed jet travel will be a reality 
with the new Lockheed propjet Electra. The 
Electra will be powered by thrifty and quiet 
Allison engines. These engines reduce frontal 
area and engine weight by one-half over piston 
engines of equal horsepower. The Electra is 
capable of reaching an altitude of 30,000 feet 
faster than any propeller-driven airliner in serv- 
ice, and is specified to use Auto-Lite 350 Wire 


Flexible at temperatures below — 80°F. 

e Smokeless 

e No discoloration at maximum operating 
Cable temperatures 

o Free stripping 

o Flame-resistant 


e in normal installations, this wire is sat- 
isfactory at — 80°F., or at an altitude of 
60,000 ft. as measured at the equator 


e Resistant to modern aircraft hydraulic 
fluids 


¢ Manufactured in sizes 22 thru 2/0 


in many critical applications. Like many 
other airframe manufacturers, Lockheed finds 
the extra temperature range performance of 
Auto-Lite 350 Wire ideally suited to jet air- 
craft demands. In addition to its high resistance 
to abrasion, flame, solvents, fuels, and lubri- 
cants, many manufacturers find that Auto-Lite 
350 Wire reduces production costs compared 
with other high-temperature wires. 


« Easy printing of circuits with conven- 
tional marking machines 


e Meets Spec. MiL-W-8777, U.S.A.F. 


aoreee mm. 


e277 
;) Tay 


For complete information on Auto-Lite Aircraft Wire, including specifications and samples, write to... / 
The Electric Auto-Lite Company, Wire and Cable Division, Port Huron, Michigan e Hazleton, Pennsylvania 


AUTO-LITE. PMd * 3: 
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Timer System Warns of Engine Failure 


By Robert H. Cushman 


New York—Sudden gas turbine cn 
gine failures due to accumulated over 
temperatures melting the hot parts of 
an engine can be forestalled by a main 
tenance device developed by Avien Inc 
Woodside, L. I. 

The new system uses a series of stop 
clock timers which add up the intervals 
that the engine has been subjected to 
various levels of overtemperature 

The Time-Temperature-Recorder, 01 
TTR as it is called, is being retrofitted 
on 2,000 Air Defense Command F-86D 


interceptors. 


Addition to Indicator 


Essentially the TTR is Avicn’s stan 
dard jet engine exhaust gas tempcratur 
indicator with the addition of mecha 
nisms which separate six levels of over 
temperature and start the timing clocks 
whenever these occur. 

Instead of relving on the 
“clerical ability” for noting and logging 
the overtemperatures, the TTR auto 
matically chalks up the engine's over 
temperature history. ‘This is expected 
to give the maintenance crewmen 4 
more reliable gauge on whether the 
engine should be pulled for imspection 
or complete overhaul, or whether th 
engine still has a safe margin of service 
left in it. 

The overtemperature problem has 
been with gas turbine cngines since 
their inception and it is said to be 
cspecially critical with the clectronicalls 
controlled General Electric J47-GE-17 
and -33 engines which power the North 
American F-86D interceptor 

Engine turbine failures duc to accu 
mulated overtemperatures have been 
one of the biggest headaches to Maj 
Walter Berry, chicf of maintenance 
cnginecring, Air Development Com 
mand, Eolninte Springs, Colo 


Peak Temperatures 


“While other versions of the J47 
engine have proved themsclves very 
rcliable in cruise-type mission as in 
the B-47 bomber, our missions 1 
quire the engine to fly on afterburne: 
at its very peak temperatures all the 
way,” Berry said. 

“The interceptor pilot scrambles off 
at 100% throttle (full afterburning) 
and holds it there during climb, inter- 
cept and recovery. ‘The GE clectronic 
control is supposed to accelerate the en- 
gine automatically to full power and 
hold it but there is the contimual possi 
bility of transicnt overtemperature. The 
pilot with his head in the radarscope on 
intercept cannot be expected to monitor 
the indicator needle and jot down cach 


pilot's 
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TTR components are (left to right) timer with clocks to record five overtemperature levels 


pilot's indicator with warning flag, amplifier. 


lotal weight is 13 Ib. 


TTR amplifier box contains amplifier (upper right) which powers servomotor (lower right) 
which drives commutator which cuts in time delays (left) which start clocks, 


time it goes over the 685C_ limit 
Meanwhile, he is fying an engine which 
can only afford to accumulate 13 total 
seconds at 1,000C 

“You can see that it only takes a few 
intercept missions before the turbine is 
likely to fly out the tailpipe without 


warning 


Unreported Overtemperatures 


“When we first started to cope with 
the problem, investigation showed that 
over-cager operational supervisors in 
their zeal to have their units score high 
iady rates weren't reporting all the 
overtempcratures 

“We believe we have corrected this 
with an educational program but it still 
isn't cnough. We are looking to the 


riR to fill us in on where we stand 

The graph sets forth the informa 
tion which the TTR must keep track 
of. It using present infor 
mation, the allowable durations which 
a J47 engine can 
exhaust gases without bemg prone to 
failures in the turbine area 

It shows that the higher the over 
temperature, the shorter the 
duration 

The Avicn temperature sensing and 
indicating descubed in 
Aviation Week two vears ago (AW 
Mav 16, 1955, p. 35). It uses a back-to 
Lack diode voltage standard to simulate 
the sensing thermocouple’s cold-junc 
tion and a position servomechanism to 
indicator ctil the 


shows, 


accumulate in its 


allowabk 


system = was 


drive the pomter 
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MINUTES 


CURVES show time limits which J47 can 
operate at various overtemperatures. 


pointer wipes out a nulling voltage on 
the feed-back resistor. 

In the TTR, Avien has added two 
clectro-mechanical units, a commutator 
and five time delay cams, to program 
the five recording clocks. ‘The commu- 
tator is driven by the regular tempera- 
ture indicator’s shaft position output 
and the delay cams are driven by their 
own timing motor 


Five Levels 

To present the engine's overtemper 
ature history in a form directly uscable 
to the maintenance personnel, the 
Avicn TTR first breaks up the incoming 
temperature signal in the form of shaft 
position into five levels, 690, 720, 760, 
S00 and 950C (1270-1740F), by using 


the commutator to successively cut in 
the respective timer circuits. The com- 
mutator contacts cause magnetic 
clutches to close on the delay shaft and 
rotate the time delay cams until second 
microswitch contacts are made and the 
timing clocks are started. 

The time delay cams prevent mo- 
mentary overtemperatures from bein 
recorded by the clocks. The initia 
transient overtemperatures, shown on 
the graph as the area under the left 
hand curve, have been found not to 
affect engine life. 


Engine Record 


What the maintenance men see, 
when they remove the access panel 
covering the TTR timer in the F-86D’s 
forward fuselage, is the total time (less 
delays) which the engine has stayed at 
cach of the five temperatures monitored. 
If any of these are beyond the values 
given by the right hand curve, then the 
engine is sent back to overhaul without 
question. If only a small amount of 
dwell time is clocked up, and the times 
fall between the two curves, then the 
engine is inspected and if sound sent 
back into service. If no times are re- 
corded it is presumed that the engine 
has not been abused cither by its pilots, 
faulty control system, or unavoidable 
combinations of engine and flight con- 
ditions. 

The timer box has purposely been 
placed out of the pilot's sight and reach. 
Only the crew chief can get at it. All 
the pilot secs is a red warning flag at 
the top of his indicator dial. 

The warning flag serves two purposes. 
During starts it takes over to the exclu- 


we 


C-123 Tests Wheel-Ski Gear 


Fairchild C-123 assault transport, testing new wheel-ski gear system on a lake at Bemidji, 
Minn., took off and funded at gross weights approximating 56,000 Ib. Load exceeded 55,165 
Ib. lifted by an experimental YC-123E a year ago. Testing program on frozen lake is 
being conducted by the Wright Air Development Center. 


94 








‘ 


At left, control samples; at right, seals soaked 16 
hours in AN-F-48 (100/130 octane) fuel. Seal 
made with ordinary silicone rubber (top right) is 
destroyed, Seal made with new Dow-Corning 
LS-53 (bottom right) is virtually unaffected and is 
tough, resilient and operable. 


NEW ...CHR 
fuel resistant 
silicone rubber 


SEALS 


Resist jet fuels, hydraulic and synthetic 


| oils, and abrasion in temperatures 
| —85°F to 400°F. 
| The new Dow-Corning LS-53 is the first 


rubber to combine fuel resistance with ex- 
treme high and low temperature flexibility. 
This fluoro-silicone rubber can be sponged, 
molded, extruded. It is readily adaptable 
to seal constructions which provide the most 
practical and economical use of the rubber. 


LS-53 is available now and CHR is already 
designing it into fabric reinforced seal con- 
structions. The outstanding resistance of 


| these seals to one aircraft fuel is illustrated 
| above. Write or phone for a CHR data sheet 


giving full test data. If your need for LS-53 
seals is immediate, CHR will expedite seal 
design coordination and production. Phone 
or write us. CHR field representatives are 
available for direct contact. 


ALSO AVAILABLE, LS-53 custom molded 
sheets, extrusions, sponge sheets, sponge 
extrusions, COATED FABRICS. 


CHR 


THE CONNECTICUT BARD RUBBER Ce. 
409 East St, New Haven 9, Conn. 
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Boeing 707 Intereontinental— drawing courtesy Boeing Airplane Ca 


CHR’s high tear strength silicone rubber picked for 
707’s major door and window seals 


These seals, produced by CHR, will resist tear, abrasion, compression set, weathering, sticking, — 100°F. to 400°F. 


All present versions of the Boeing 
707 will have silicone rubber door, win- 
dow and hatch seals in the important 
traffic areas. The speeds, altitudes and 
temperatures to be encountered by the 
707s would soon render organic rubber 
seals useless in working areas such as 
the pilot’s sliding window, the passen- 
ger, cargo and galley doors where sili- 
cone rubber is to be used. 

It is significant that the seals for 
these areas will be produced by CHR 
with compounds meeting Boeing’s BMS 
1-22 specification. This specification 
and AMS 3345 and 3346 were written 
around CHR’s COHRlastic HT* high 
tear strength silicone rubber com- 


pounds. These CHR compounds, at the 
present, are the only stocks which will 
meet these specifications. 

In the single year that these com- 
pounds have been available, a trend to 
designing with high tear strength sili- 
cone rubber has been established. Other 
airframe and engine companies are 
writing specs around CHR’s com- 
pounds or specifying AMS 3345 and 
3346 on new and revised prints. 

CHR representatives calling on all 
major airframe and engine manufac- 
turers are available for consultation 
on use of these compounds. Write or 
phone for specifications and samples 
of COHRlastic HT silicone rubber. 


*COHRiastic HT 665 and HT 666 are produced from high molecular 
weight gums reinforced with du Pont’s Valron@® estersil. 


COHMRLASTIC AIRCRAFT PRODUCTS 


SEALS @ 


DE-ICING, ANTI-ICING AND HEATER ASSEMBLIES e 
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COATED FABRICS 


THE CONNECTICUT HARD RUBBER CO. 


409 EAST STR ° 
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Flexible Shafts 


Step Up 4 
Design Efficiency y 


The manufacturer of this multiple spindle drill press finds that S.S. Wuite 
Fviexisce Suarts allow a wide range of positions for different drilling jobs. 

This is only one example of the versatility . . . efficiency .. . and freedom S.S. 
Wuire Fvexisce SHarts are bringing to hundreds of industrial designs. The restric- 
tions imposed by rigid shafting are eliminated. With flexible shafts you position 
power sources ... driven members . . . controlled parts to better advantage. B 
simplifying methods of connection and adapting, costs can be reduced. Assembly is 
cheaper .. . alignment problems are eliminated . . . and product efficiency is often 
greatly improved! 

Consider your own product. Chances are, S.S. WHiTe FLexiple Suarts are the 
simple, economical answer to your power drive and control problems. S.S. WHITE 
FLexisie Suarts are noted for quality, performance and dependability. For more 
information and expert assistance in selecting and applying an S.S. Wurre flexible 
shaft to your product, just write to 


= =| USEFUL DATA on how to select 
IN FLEXIBLE SHAFTS Be . | yea = shafts! Write for 


oma 





S. S. White inaustrial Division, Dept. V, 10 East 40th St., New York 16, N.Y. Western Office: 1839 West Pico Bivd., Los Angeles 6, Calit, 
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sion of the five recording circuits. On 
the theory that a start cither is or isn't 
a hot start, the flag is sect to pop up 
at 950C (1,740F) after a two sccond 
delay. During normal flight the flag is 
set to go up at 850C (1,560F) with no 
time delay. 

The timers can be reset after over- 
hauls and engine changes and the time 
delay relays can be biased to take into 
account better service experience, future 
improvements in turbine materials, and 
even different makes of engines. 


Accurate Data 


Actually, USAF feels that 
recorder of this. type has not been avail 
able the exact location of the 
on the graph, especially the right hand 
curves, are not really known. One result 
of having the TTR im service is cx 
pected to be a more accurate sect of 
service data which will permit new 


smice 1 


curves 


Self-contained refueling unit has been de- 
veloped by Douglas Aircraft Co., Inc., for 
quick conversion of Navy fighters and attack 
bombers into aerial tankers. The refucling 
device has been flight tested, is now in pro- 
duction for use on the piston-powered AD 
Skyraider and A4D Skyhawk midget jet 
bomber (top). 

One contemplated usage for the refueling 
store is the “buddy” mission in which two 
aircraft of the same type deploy together, 
with one refueling the other at mid-point 
and then returning to base. Aircraft not 
required for tanker use can be restored to 
normal combat function with removal of 
the externally carried refueling unit. 

Powered by a ram-air turbine driven by 4 
short four-bladed propeller (left), the refuel- 
ing store in addition to its fuel accommo- 
dates fuel pump, hydraulic motors, reel of 
flexible hose and collapsible drogue. The 
store can be jettisoned in an emergency. 
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The time 
biased to 


curves to be roughed in. 
delays on the ‘TTR will be 
suit the better statistics 

Engine manufacturers are expected 
to benefit also. For the first time the 
user will be able to feed-back quanti 
tized information through the manu 
facturer’s “tech reps.” 


Future for TTR 


Vhis information has not always been 
available, even in the manufacturer's 
test cells 

The need for operational recorders 
like the TTR will become even mor 
pronounced in the future, Avien engi 
neers say. ‘They will be mandatory for 
ligh performance fighters and bombers 
which will be forced to run at engine 
temperatures way above today’s levels, 
and whose inlet and control systems 
may be so complicated that occasional 
overtempceraturcs will be virtually un 


voudable. One could perhaps extend 
the principle to cncompass monitoring 
the structural parts of supersome au 
craft which might penctrate too far into 
the thermal thicket if thev by accident 
flew too fast and too low 


In time of national emergency this 


type of recorder could prove a valuabk 
tactical aid by rapidly pinpointing the 
overtaxed 


probability. of an urcraft 


fulfilling “one-more-mission 

On the hand commercial jet 
md turboprops are likely to 
more interested in a device built around 


this principle when their times between 


other 
become 


longet Lhe 
to extend 
know iN 


engine overhauls becom 
TTR could be used actually 
the overhaul life of an engin 
to be turbine 
perature failure by permutting the cn 
gine to be used until the TTR dictated 
that its “time 
Both cngine manufacturers and com 


vulnerable to overtem 


was up 4 





mercial operators have been interested 
in the TTR, Avien said. Allison, GE, 
Pratt & Whitney and Pan American 
and American Airlines have considered 
the TTR as a feature or maintenance 
tool for the coming jet airliners. 

The price for this model probably 
will remain at the present $2,000-2,500 
level, said Avicn. It seems unlikely, the 
company says, that commercial or other 
military orders will ever top the present 
2,000 unit (exclusive of spares) volume 
of the $5 million '-86 order. It is possi 
ble the same principle could be repack- 
aged in cheaper versions by cutting cor- 
ncr®s. 

The also be rede- 


system could 


T NWARTWELL 


AMARTWELL 


signed to monitor other inputs as well. 
For example, recorders could be built 
to monitor stress levels in both engine 
and airframe, airspeed in dives, gust 
loads, pressures, or in fact anythin 
which has a cumulative cpeutiianed 
limit. 

The retrofitting of the ADC F-86Ds 
will take place at Sacramento AFB and 
the Fresno and Los Angeles North 
American Aviation facilities. The first 
delivery is for around April | and the 
delivery rate will go up to 200 units 
per month, Meanwhile, to expedite 
matters the USAF will send its WADC 
inspection team to Avien’s factory to 
witness the qualification tests. 
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Detector Shows Water 
Undissolved In Fuel 


London—Devised at the Thornton 
Research Center and developed by the 
Shell Petroleum Company, a new de- 
tector for checking the percentage of 
undissolved water in aviation turbine 
fuel is being put into service at London 
Airport oe on all airports throughout 
the world where Shell’s aviation turbine 
fuel is supplied. ‘ 

In the interest of aviation safety, it is 
being made available without patent 
royalty to all those who wish to use 
the detector. 

The Shell detector is capable of de- 
tecting the presence of as little as 
0.003% undisolved water. Under the 
worst conditions, in which turbine fuel 
supplied to aircraft at 40C, is cooled 
during flight to below zero centi- 
grade without the usual loss of water to 
the atmosphere, 0.014% wt. water 
could be precipitated from a fuel which 
contained no undissolved water when 
it was put into the aircraft. 

Therefore, assuming that aircraft fuel 
must contain not more than a total of 
0.02% water, this fuel must contain 
less than 0.006% undissolved water 
when supplicd. 

As the Viscount 700 fuel system in 
oe MOD 1693 will function 
satisfactorily with fuel containing up to 
0.02% wt. dissolved water plus 0.02% 
wt. free dispersed water, the Shell de 
tector provides a substantial safety 
margin, the company said in describing 
the device. 

It has been given extensive field 
trials and has proved reliable, quick and 
casy to operate. 

Technical details 

A small clement filter paper sensi 
tized with chemicals is mounted in a 
plastic molding or detector head, which 
is made to fit the “record” taper of a 
standard hypodermic syringe. In_ this 
way a 5 ml. sample of fuel is drawn 
through the detector head in the cen 
ter of which is an exposed area of paper 
through which the fuel can flow. 

The outer edges of the paper are 
scaled in order to prevent the passage 
of fuel there, 

If suspended water is present in the 
sample, the water droplets coalesce on 
the fibers of the exposed portion of the 
paper and react with the chemicals. 
The resultant color change gives a 
marked contract in the center, or target 
aica, in relation to the unchanged part 
of the paper. The sensitivity of the 
method depends directly upon the ratio 
of the volume of the fuel sample to 
the area of filter paper through which 
it passes. 

A ratio which gives a detectable in 
dication at water concentration of 
0.003% wt. has been chosen. 
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MICHAEL SCALZO 


Gradvoted from Purdue, B.S. in Aero 
nautical Engineering 1948 and joined Bell 
in 1952 o8 @ Preliminary Design Engineer 
He later became Project Engineer for 
Weapon System Requirement and Analysis 
and todoy, at 33, he is Chief of the Instal 
lation Design Department, Aircraft Division 


Engineers Advance at Bell 


The variety of Aireraft being worked on in Bell's recently 
formed Aircraft Division offers the engineer rare oppor. 
tunities for fast personal advancement and professional 
achievement. From research airplanes to supersonic military 
fighters, he deals with new concepts that offer exceptional 
rewards for creative thinking. Probing deeper than ever 
before into the world of supersonic flight, he writes tomor- 
row’s texthooks on airplane design. 

If you're looking for a profitable move with a challeng- 
ing, unlimited future, investigate what Bell Aireraft has to 


offer. Top pay and benefits. Congenial associates 


and excellent living conditions. 
Write today: Manager, Technical Employ- 
ment, Dpt. E-35, Aircraft Division, sttt aimcrart 


CORPORATION, P. O. Box One, Buffalo 5, N.Y. . 
herr ttlfl (0h? 


Aerodynamicists 

Aeronautical Engineers 
Automatic Control Designers 
Chemical Engineers 
Combustion Research Engineers 
Communications Engineers 
Design Checkers 

Development Engineers 
Digital Computer Development Engrs. 
Dynamic Engineers 

Electronic Engineers 

Electronic Standards Engineers 
Engineering Computers 
Environmental Specialists 

Field Test Engineers 

Flight Test Engineers 

Flight Test Programmers 

Fuel Injection Specialists 

Gear Designers 

Guidance Engineers 

Gyro Specialists 

Heat Transfer Engineers 
Hydraulic Engineers 

IBM Programmers 
Instrumentation Specialists 
Laboratory Test Engineers 
Magnetic Amplifier Specialists 
Mathematical Analysts 
Mechanical Engineers 
Microwave Engineers 
Miniturization Engineers 
Operations Analysts 
Physicists 

Power Plant Designers 
Pressure Vessel Designers 
Project Engineers 

Publication Engineers 

Radar Systems Engineers 
Rocket Test Engineers 

Servo Systems Engineers 
Servo Valve Engineers 
Statisticians 

Stress Engineers 

Structures Engineers 
Specification Writers 

Technical Writers 

Test Equipment Engineers 
Transformer Design Specialists 
Transistor Application Engineers 
Thermodynamic Engineers 
Telemetering Engineers 
Turbine Pump Designers 
Vibration & Flutter Analysts 
Weapons Systems Engineers 
Wave Guide Development Engineers 
Weights Engineers 








THE ERA \ OF THE ELAND IS BEGINNING--- 


Every medium-haul airline in the world is faced with 
an urgent decision: how, and how soon, to convert 
to turbo-props in the 3,000-4,000 e.h.p. range. 


It becomes clearer every month that ELANDS are the simple and immediate 
answer. Because of its single-spool design the ELAND is inherently safe and 
fundamentally economical to run and service. Because of its extreme flexibility in 
performance it is adaptable to any and every operating condition. And because of its 
simplicity and its excellent power-weight ratio it is a good engine for conversion 
projects. The case of the Napier Eland Convair—bought from the makers and 
converted to ELANDS—is a convincing illustration. 





Few structural alterations. Installation of ELANDS in the Convair 340 has 
meant remarkably few modifications—and these have taken place ahead of the main 
engine bulkhead frame, which has otherwise been retained unaltered from the 
original installation. Other alterations have been confined to the instrument panel, 
the control quadrant, and the aircraft electrical system (adapted to include a circuit 
for Napier ‘Spraymat’ electrical de-icing of engine intake, propellers and spinners). 


Three examples 


Fone The profit of ELAND operation—From studies made of the published direct 


Napier Eland conversions: 
ro pone son operating costs (including depreciation) of a number of typical airlines, it is proved 
the Varsity. that in the light of our guarantees a converted aircraft will be cheaper to operate— 
whether the costs are calculated on the basis of aircraft miles, ton miles or passenger 
miles. Such calculations, of course, take no account of the increased revenue which 


will be earned by this, as by all other turbine-engined aircraft thanks to greater 
passenger appeal. 


Eland conversion means increased profits to the progressive airline 


D. NAPIER AND SON LIMITED © LONDON, W.3, ENGLAND Partners in Progress with The ENGLISH ELECTRIC Company Ltd 


Representatives J.C. K. SHIPP & A. GUALTIERI, Suite 909, Dupont Circle Building, J. J. WAITE, 6035 Cote-de-Liesse Rood, 
1346 Connecticut Avenue, N.W., Washington, 6 D.C. Tel: Dupont 7.2123 Montreal 9, Quebec 
CRE B26 














NEW AVIATION PRODUCTS 









Fernetic shield around weather radar 
magnetron eliminates need to recom- 
pensate magnetic compass whenever 
radar is pulled for check or replacement. 
Result is lower maintenance cost and 
time. Shielding is not affected by shock 
or vibration because fernctic maternal 
does not retain residual magnetism or 
require periodic annealing Radar 
chassis can be mounted or turned in any 
direction without influencing compass 
deviation. Shield is comparatively light 
and acts as dust cover 

Magnetic Shield Division, Perfection 
Mica Co., 20 N. Wacker Dr., Chicago 
6, Ill. 


Recket Fueling Nozzle 


Liquid propellant rocket fucling noz 
zle is designed especially for transferring 
fuming nitric acid with minimum dan- 
ger to operator. Once is used for filling 
and another for venting the tank. Only 
pure alumina and _= special stainless 
steel allovs are used to resist Corrosion. 
Vent and fill hoses are attached to 
teflon gasket flanges. An interlock pre 
vents inadvertent opening of the flow 
control valve before the nozzle is at 


tached and locked to the adapter on 


































































if 


the missile tank Another prevents 
unlocking of the nozzle from the 
adapter while the flow control valve is 


open. ‘The nozzle operates at —65h 
to +1409F. It is designed to MIL-N 
25556 


Lear-Romec Division, Lear, Inc., Ely- 
ria, Ohio. 


Self-Sealing Anchor Nut 


clf-sealing floating an 
chor nut contams integrally molded 
rubber seal to provide tolerance-free 
sealing. Rigid construction resists deflec 


Fuel resistant 
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B-52 Has Stainless Steel De-Ilcer 














Lightweight stainless steel de-icer for B-52 horizontal stabilizer was developed by B. F 


Goodrich Aviation Products, division of B 


Y. Coodrich Co 


blectrical heating clement 


sandwiched between layers of resin impregnated glass fabric is covered by stainless skin 


Steel is bonded to leading edge. Unit, which is hail and erosion resistant, was chosen over 





ton under push-out conditions and 


issures tight contimuous seal against 
normally encountered pressures Net 
clement floats independently of seal to 
iccommodate misalignment 

Kavlock Division, Kayvnar Co., Los 


Angeles, Calif. 





Ultrasonic Flowmeter 


Straight-through flowmeter accurately 
measures rate without causing pressure 
drop across sensing clement by using 
modification of ultrasonic beam as im 
dication of flow rate. Absence of ob 
struction to flow sun plifi § mamtenance 
and permits greater accuracy without 
influencing flow parameter It is « 
pecially adapted for use with kerosene 


bleed air system with heavy ducting or a tail blower system 





hquid oxygen, water and other low vi 
cosity liquids. Designated model UI 
100, it will measure flow rates in the 
range from 1,000 to 4,000 gpm. with 
iwccuracy of better than 1°% It provic 
5 volts full scale output to feed standard 
tclemetering and recording system 
Gulton Industries, Inc., 212 Durham 


Ave., Metuchen, N. J. 


Miniature Torque Motors 
Minature 


for mussile and 


ber une motor designed 
urcraft servo system 
highly efhoent mag 


very high natural frequen 


re said to have 


netic Circuit 
cies, and low phase lag. No pins, Screws, 
8 or lock washers it¢ used a 
Motor 
iWatlable in three sizes 


8 Ib. and 


afety wie 


fastenings meet military speci 


hcations and are 


producing forces of 134 Ib. 





. 





















Motor - Gear - Trains 


@ Motors available: DC, 60 or 400 
cycle, PM, split series, series, shunt, 


single phase and 2-phase. All are : ik iy hall itl 


reversible. 3 

@ Available with either governor or 
brake. 

@ 1000 hour life minimum. 

@ Designed to meet MIL-E-5272A 

@ Precision gearing throughout 

@ Can be furnished up to 125°C 

@ Designed for continuous duty or in- 
termittent duty applications. 
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Speed tolerance on governed motors is *2% over voltage and on ombient 
temperature ronge. Closer speed tolerance units can be designed to fit the 
porticular application. 


Many other variations available. There is an Oster motor-gear-train to fit your 
exact specification. Consult Oster specialists today, sending your detailed re- 
quirements. 


Other products include servos, syn- 

chros, AC drive motors, DC motors, MANUFACTURING COMPANY 
servo mechanism assemblies, synchro Your Rotating Equipment Specialist 
indicators, servo torque units, refer- AVIONIC DIVISION 


achometer generators, ac- Racine 
ence and tacho eter generators wi sin 
tuators, motor driven blower and fan soon 


assemblies and fast response re- 
solvers. Engineers For Advanced Projects: 
Interesting, varied work on designing transistor circuits and servo mechanisms 


Burton Browne ADVERTISING Contact Mr. Zelazo, Director of Research, in confidence. 
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FiCo COMPUTER 
AND CONTROL SYSTEMS 


e For Weapons Control 
e For Processing of Data 
paar ony ~ i @ For Special Purpose Computer 


gvidance for the Redstone Missile. 


U.S. Army Photo and Control Applications 


Ford Instrument Company develops and produces the most mod- 
ern of special purpose computer and control systems —for missile, 
airborne, shipborne, land-based, and nuclear applications —for 


government and industry. 


FICo is one of the foremost organizations in the United States 
working in the field of automatic control. Hundreds of engineers 


— ‘ and extended precision mass production facilities enable FICo 

FICo navigational equipment goes 
into a wide range of oircroft. 

U.S. Air Force Photo 


to handle complete systems contracts from start to finish. 


FiCo research and design led to im- FiCo analog and digital computers can be 
proved safety and arming device readily developed and produced—using 


for Army atomic cannon. modular techniques —for special purpose 


FICo controls are used in the atomic 
submarine program. FiCo is also 
working toward development of the 


closed-cycle gas-cooled reactor. U.S. Army Photo applications. 


U.S. Navy Photo 


FiCo launching ond control order computers 
ore used for Navy A-A missiles.—U.S. Novy Photo 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Ave., Long Island City 1, N. Y. 
Beverly Hills, Cal. . Dayton, Ohio 


ENGINEERS 
ef unusvel obilities con find a future at FORD INSTRUMENT COMPANY. Write fer infermatien. 





TECHNIQUES ond DEVELOPMENTS 
in oscillographic recording 





PHASE SENSITIVE DEMODULATOR PRE- 
AMPLIFIER PROVIDES A DC VOLTAGE 
PROPORTIONAL TO AN INPHASE COM- 
PONENT OF AN AC VOLTAGE WITH 
RESPECT TO A REFERENCE. 


He measurement of the amplitude of an AC 

voltage component is often necessary in per- 

formance studies of servo systems or of suppressed 
carrier signals over the carrier frequency range from 
60 to 10,000 eps. In such cases the demodulator 
responds to inphase signals and rejects quadrature 
signals. 

A circuit with these char- 
acteristics for use in an oscillo- 
graphic recording system can be 
seen in the Model 150-1200 
Servo Monitor (Demodulator) 
Preamplifier. It was developed 
by Sanborn as one of twelve 
interchangeable, plug-in front 
ends for 150" Series equipment, 

to be used with the appropriate Driver Amplifier: 
Power unit in any anal of a “150” system. 
Elements comprising the circuit from input to out- 
put, include: compensated stepped attenuator and 
cathode follower input circuit, phase inverter, push- 
pull mixer and demodulator stages, differential DC 
output amplifier and low pass filter. In addition, the 
chassis contains a VTVM to facilitate accurate 
adjustment of the reference voltage, and an overload 
iolineae which lights a warning lamp when exces- 
sive quadrature voltages exist. 

Adaptability to a fairly wide variety of applica- 
tions is accomplished through broad input voltage, 
reference voltage and frequency ranges. In order, 
these are 50 mv to 50 v (for full scale 5 em deflection), 
10 v to 125 v;60 cps to 10kec. Rise time with low fre- 
quency plug-in demodulation filter is 0.1 seconds; 
with high frequency filter, 0.01 seconds. Quadrature 
rejection is better than 100.1; for carrier frequencies 
up to 5000 cycles. 

Two representative uses of the Servo Monitor 
Preamplifier are in the design and adjustment of 
servo systems, and with instruments used in the 
design, development or adjustment of other a pa- 
ratus. The first is illustrated by use of the he. 
amplifier and associated equipment in the recording 
of the output shaft amplitude and driving frequency 
of an AC positional servo; the second by recordings 
made with a similar setup of the difference between 
output signals from a gyroscopically-controlled sta- 
bilizing device and the “ site” and “roll” signals 
generated by a “Scorsby Table” used for testing the 
device under dynamic conditions, 


For a detailed discussion of the principles and design 
considerations invelved in the Serve Monitor Pre- 
amplifier, refer to the February, 1955 issue of the 
Sanborn RIGHT ANGLE, for Dr. Arthur Miller's article on 
“Measurements with the Serve Monitor Preamplifier.” 











BASIC 

FACTORS 

IN SELECTING 
OSCILLOGRAPHIC 
RECORDING 
EQUIPMENT 


HEN considering any oscillographic system or equipment 
for your application, three useful “‘yardsticks’’ to apply 
are (1) the recording method, (2) equipment adaptability, 

and (3) variety of equipment available. Here are the answers 
to the three, as they apply to Sanborn systems. In the record, 
rectangular coordinates accurately correlate multiple traces, 
simplify interpretation and eliminate errors. Permanent traces, 
produced by a hot ribbon stylus without ink, provide sharp 
peaks and notches, and clearly reveal all signal changes. One 
percent linearity results from current feedback driver amplifiers 
and high torque galvanometers of new design; maximum error 
is % mm in middle 4 cm of chart, 2 mm across entire chart. 
From the standpoints of “adaptability” and ‘variety’, Sanborn 
150" equipment offers the versatility of 13 different plug-in 
front fw for any basic system . . . the choice of one- to eight- 
channel systems... the variety of nine chart speeds, timing 
and coding controls, console or individual unit packaging .. . 
availability of equipment as either complete systems or indi- 
vidual amplifier or recorder units. 


The purpose of the foregoing information is to better acquaint 
industry with typical oscillographic recording problems and 
their answers, design considerations in Sanborn equipment, and 
basic data on whot Sanborn makes and how it is being used. 





5 Ib. There are high temperature mod 
els for continuous operation up to 4001 
Wide variety of coils is offered to match 
impedances of electronic, magnetic or 
transistor amplifiers. 

Raymond Atchley, Inc., 2340 Saw- 
telle Blvd., Los Angeles, Calif. 


Missile Fuel Pump 


is 

Fuel pump for low viscosity, low [ 22 
lubricity, highly corrosive propellants 
such as normal propyl nitrate is de 
signed to operate in missiles at high 
temperatures. Low pump weight to dis- 
charge flow ratio is achieved by high 10 2 13 
speed operation of balanced symmetrical 1s 146 17 19 2 
parts. Ball piston concept is used for 22 22 74 %* «+97 
reliability. 


Ai ft Prod ts De S. Ge al | . a . + . 
Electric Co., Schenectady 5. N.Y. | Texas Instruments transistorized timing devices 





Ratio Plotter | offer new highs in 
Automatic and continuous — ratio | timing | reliability / application 


plotter saves 50%-75% of vibration 
laboratory testing time and climinates 
data reduction. It plots complete vibra 
tion transmissibility curve on strip chart @ Accuracies up to one part in 50 million 
during test for immediate evaluation 
Basic unit offers same advantages for @ Intervals trom microseconds to months 
dynamic testing that is a function of 
any ratio which can be indicated by two 
a.c. voltages. One unskilled technician @ With '/, the space; '/, the weight; o small fraction of the power 
can program and run a complete test. needed for timers based on other methods 


c 


l'requency response is +2% from 5 to 


@ No moving operational parts 


@ Instant response without warmup 


@ Qualified under all applicable MIL specifications 


Already in production, TI transistorized timers are blazing 
new trails in applications and in performance . .. with extraor- 
dinary accuracies and with interval variations to infinity... 
improvements never before practical because of size, weight, 
power drain, and maintenance limitations 





Designed for repetitive or continuous sequential timing or 
programming, these lightweight, dependable timers are now in 
production at Texas Instruments for use in camera timing, flare 
dropping, bomb release, mine laying, and sonobuoy placement. 
These are just a few of many potential uses. And, since modifi 
cation engineering only is required, these remarkable TI timers 
can be built to your specifications within reasonable lead-time. 
Contact Apparatus division . . . 





“a |EXAS INSTRUMENTS 
'inNnNcORPORAT EDO 
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UNEQUALED TYPE 1501 


acetate SPECIAL PURPOSE 
N 


 TELEMETERING a ee ee ee 


e GUIDED-MISSILE 
MONITORING 


@ RADIOSONDE 
RECEPTION 


This Special Purpose Re- 
ceiver is an improved 
version of the NEMS- 
CLARKE 167-31 and 167- 
32. This new Receiver 
incorporates the best 
qualities of both of the 
lormer types plus mony 
new features including a a 
BFO. A video bandwidth = 
control is provided to ; SPECIFICATIONS 
greatly improve signal- 
to-noise ratio when full Type of reception AM, FM, or CW 
bandwidth is not needed 4 Tuning ronge 55-260 me 
it is especially useful as - IF bandwidth 300 ke 
o high quelity genera! Sensitivity (measured 
purpose laboratory _ without band- 
receiver. restricting filters) 8 uv produces of least 23 db 
. + S/N ratio with 100-ke devia- 
( VA / tion, 400-cycle modulation. 
NEMS- c i ¥ Noise figure... 11 db, moximum 
we ‘ IF rejection Not less than 70 db 
CLARKE A“ | Image rejection Not less than 40 db below 130 
9% me; 30 db minimum at any 


frequency. 


INCORPORATED FM output 0.15 volt per ke deviation 


919 JESUP-BLAIR DRIVE (Approx.) 
AM ovtput 12 volts for 10 uv input modu- 


SILVER SPRING, MARYLAND lated 30% at 1000 <.p.s. 

P (Approx.) 

For further information write Squelch —_ Operates on monitor circuit 
Dept. H-6 














INSTANT PRESSURE REGULATION 











WITH THE 
GENERAL SPECIFICATIONS 


HI/LO HAND LOADER Port Size Ya” tube per AND 10056 


i 9 i Pressures Operating — 100-3000 psi 
Proven Superior in Comparative Tests Proot — 6000 psi 
Burst — 7500 psi Minimum 


Flow Exceeds any other 


CORPORATION Operating loader available 
Temperatures — 65° to + 250°9 


1717 North Chico Avenue™* £1 Monte, California Weight 2% pounds 
WRITE TODAY for complete details 

















2,000 cps. and +24% from 2,000 to 
4,000 cps. Chart speed is variable from 
6 to 960 in. per hour. Unit is called 
T/Plotter. 

Dept. T, Barry Controls Inc., 815 
Pleasant St., Watertown 72, Mass. 


Jet Noise Simulator 


Jet engine noise simulator makes pos 
sible realistic environmental testing of 
components in which vibration effects 
may be critical. It is also useful for 
testing noise suppressors and acoustic 
insulation. Simulator is offered in com- 
plete package test installations which 
are engineered to specification and in- 


clude soundproof enclosures. Typical 
installation uses James B. Lansing loud- 
speakers, generates 151 db. of noise in 
the range between 50 and 10,000 eps 
through 8 in. x 8 in. opening into free 
field. Sound source may be single sine 
wave, white noise or variation between 
the two extremes 

Kittell-Lacy, Inc., 10516 E. Fawcett 
Ave., El Monte, Calif. 


Plotting Instrument 


New precise plotting instrument 
called Coordinatograph plots points 
along X and Y coordinates within .00] 
in. It is used for aircraft lofting, gage 
charts, laying out small parts, plotting 
blades in a stack, plotting flow patterns 
for turbine blades, establishing coordi 
nate positions precisely for chart and 
map makers and plotting reticules or 
targets for instrument makers. \ orking 
area is 474 in. x 474 in. table made of 
vertically laminated wood strips. Radii 
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Biggest carrier-based plane — The A3D Skywarrior 
was developed by Douglas, El Segundo, Calif., for bomb- 


ing, mine-laying, and photo reconnaissance. She's capable 


of close-to-sonic speed — and can fly above 40,000 feet. 


So powerful it could 
take off straight up! 


That's right! The U. S. Navy’s A3D Skywarrior could 
rise vertically from a carrier deck. 


Of course, this long-range attack bomber is not de 
signed for such take-offs . but with JATo units 
mounted on her fuselage, with the enormous thrust of 
two J-57 turbojet engines, she packs all the power she'd 
need. 

Power like this means searing heat and other destruc- 
tive conditions in engine and air-frame parts. 


That's why the Skywarrior — like many modern jets 


has Inco Nickel and Inco Nickel Alloys at critical 
locations. These metals provide heat resistance, corro 
sion resistance, strength, and ductility in just the 
combinations required for top performance of today’s 
powerful aircraft. 


Investigate the Inco Nickel Alloys when you want a 
metal for severe service. Just write Inco’s Mechanical 
Engineering Section, giving details of your problem. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 





Where Inco Nickel] Alloys are used in jet aircraft 
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Robinson Quality for $15.50 


Here is the answer to your demand for a mass produced wire-twister. 

It's the all new JET M84 Robinson Wire Twister. The JET is a 

worthy partner to the standard Robinson model that has cut engine wiring 
time 66° for virtually every major aircraft company in the free world 


Robinson quality? Certainly. You'll find it in the specially rehardened 
jaws and cutters, in the optional Grip-Lok or Sleeve lock, in the 
swift, smooth (and patented) action, in the heat treated, drop forged, 
alloy steel pliers with black finish. 


Outstanding price? Yes, indeed. Your $15.50 now buys a Robinson . .. 
the three way labor saver — plier, cutter, twister. The tool that can 
pay for itself the very first day you use it. 


Get the full details today. Write for the beautifully illustrated JET 
brochure, It describes a precision tool you will be proud to own, 
and happy to use in the shop... and in your home workshop. 


Write today, your brochure will be sent by return mail. 
Write to Ralph C. Robinson Company, Dept. W), 

2516 Crosby Way, North Sacramento 15, California. 
Ask for the JET brochure. 


FIRST NAME IN WIRE TWISTERS 


THE WIRE TWISTER WITH THE EXCLUSIVE DIAGONAL JAWS 





from 12 in. to 40 in. may be plotted 
Pricker point has 7 power microscope 
so that the point can be observed and 
plotted in a single sct-up. 

Aero Service Corp., 210 E-. Courtland 
St., Philadelphia 20, Pa. 


Wide Angie Lens 


Compact 3.45 min. 
camera lens is equipped with an iris 
ring adjustment from £/1.5 to £/5. Lens 
covers a field 165 deg. wide and 1s 
available in gun camera (GSAP) or “C” 
mount. With gun camera mount, lens 
protrudes 44 im. from camera front 
plate and is + in. dia. at widest point 
It is called Traid 720. 

Traid Corporation, 17136 Ventura 
Blvd., Encino, Calif. 


wide angh 


Missile Connector 


Connector with insulation molded 
directly onto contacts is finding use as 
missile umbilical disconnect. Single-shot 
molding of insulation around leads and 
contacts in connector body which 1s 
integral with cable climinates costly 
assembly operations Connectors are 
tamper-proof and promise trouble-frec 
field operation. Positive moisture seal is 
provided and leads and contacts arc 
protected from shock and vibration 
Dept. AUC-8, Alden Products Co., 
117 N. Main St., Brockton, Mass. 


Countermeasures Contract 


Goes to General Electric 


General Electric received $20 million 
contract for production of arbor 
clectronic countermeasures cquipment 
radar jammers) from Air Force. Award 
is initial contract which permits produc 
tion before final contract 1s negotiated 
No estimate was made of final value ot 
ontract. 
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PhotoStress Technique 
Licensed by Tatnall 
PhotoStress, a stress analvsis technique 
which puts the stress pattern directly 
on the part, has been heensed for this 
country and Canada by the Budd Co.'s 
new subsidiary, Tatnall Measuring Svs 
tems, Phoenixville, Pa. Developed m 
lrance by Dr. Felix Zandman, Photo 
Stress was promoted in this country by 
Mare Wood, 30 Rockefeller Plaza, New 
York (AW, Mav 21, p. 23). It as an 
extension of the well known polaroid 
visual analvsis method However, im 
stead of cxamming a two-dimensional 
model of the part, a thin film of trans 


parent epoxy resin is apphed directly on 
the part and the patterns m this film arc 
observed as loads are apphed to the part 
By spraving the catalyzed plastic on m 
liquid form and curmg it by moderate 
heat the stress patterns im complex 
shaped parts can be examined quanti 
tatively as well as qualitatively, Zand 
man claims. It may be used under strob 
oscopK hght to observe the Progressive 
stress patterns leading to a fatigue fail 
ure. A somewhat limitation for 
mid mussiles is that 
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CAPTAIN LUCIEN GAMBADE 


A Senior Air France Captain 


MORE THAN 858 DAYS 
AND NIGHTS ALOFT! 


Almost two and a half years is a sizable 


segment of a lifetime. This is the 


time Captain Gambade has spent aloft 


for Air France, flying the rugged 
routes of Africa, the Near and Far East. 
Decorated repeatedly by France 


and other countries for his services 


to aviation, Captain Gambade is in 


active service on the Air France network 


under the Regional Representation 


of Madagascar. He is typical of 


the type of man who has helped 
build Air France's 38-year record 


of dependable service to people 


of 73 countries. 


SS) 
AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
WITH 177,740 UNDUPLICATED ROUTE MILES TO 236 CITIES IN 73 COUNTRIES 
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Now Autonetics brings laboratory precision to the assembly line 


e+e with quantity production of electro-mechanical brains, nerves and muscles 


Automatic flight control or guidance systems must 
operate as dependably as the human faculties they 
supplement. Compact enough for the sleek confines 
of a jet or missile... yet rugged enough for environ- 
mental phenomena that defy description . . . they 
must be machined and assembled with a precision 
as exact as diamond-cutting. To make just one is a 
technological triumph—but the need is for thousands. 

That’s why AuTonetics’ quantity production of 
these electro-mechanical stand-ins is a new mile- 
stone in American manufacturing. It has, in fact, 
meant turning production into an exact science... 
with techniques that rival those of an operating 
room... with tools that synthesize and multiply the 
skills of the master craftsman. 

In a business where even a thumbprint could 
cause intolerable inaccuracies, mechanisms are 
assembled in special dust-free rooms... by tech- 
nicians as immaculate as surgeons, and with the 
CONTROLS 


AUTOMATIC MAN 


same scalpel sureness. Production tolerances have 
been reduced to millionths of an inch. 

Finally, these systems—on whose accuracy human 
lives and purposes will one day depend—must be 
tested by equipment more sensitive, and to standards 
more exacting, than the products themselves. 

Today AUTONETICS is one of the few companies 
in the world that can produce in quantity the electro- 
mechanical products it designs: autopilots, auto- 
navigators, armament controls, computers, and 
other complete systems for the military and industry. 

For detailed information —or for employment in 
this dynamic field—write: Autonetics, Dept. W-72, 
12214 Lakewood Blvd., Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER BuitcrT BEFORE 





Cessna’s “NEW LOOK” 


* 
or i G j ni v 2 rs : provides greater opportunities 


than ever! 

Our plan for continuous, controlled expansion—based 
on a healthy balance between military and commercial 
aircraft projects—pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
“heritage” at Cessna—and, the new, two-story, 44,000 
square foot building illustrated below—designed exclu- 
sively and specifically for our engineers—can be your 
new home at Cessna. 

You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States, Wichita is a friendly 
city... a busy city . . . ideal for family life and 
recreation, The school system is excellent with above 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna—and GROW with 
Cessna? Your future is our future! 


Opportunities available for 
© Jet Propulsion Engineer 
® Flutter and Dynamics 
Supervisor 
© Production Liaison 
Engineers . 
© Technical illustrators 


© Catalog and 
Maintenance Writers 


© Engineering Checkers 


(Competitive salaries to qualified applicants) 
NON-CITIZENS WELCOME 


write, 
wire 
or call 
Professional 
Placement 
Supervisor 


a” i ay rina a P Cessna Aircraft 
Company 


Dept. AW 


_ —— anil 5800 East Pawnee Road 
Wichita, Kansas 
essnid AIRCRAFT COMPANY MLA j$§ “eT 
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TO SCIENTISTS AND ENGINEERS 


Infrared physics is but one of the sciences 
presently being explored by the Hayes scientific 
staff. There are many challenging positions 
open here to personnel qualified in the fields of 
infrared physics, spectroscopic analysis, physical 
chemistry, kinetic molecular theory, semi-con- 
ductor research and development, thermody- 
namics, fluid dynamics, and kinematics, to name 
a few. Mail a resume of your training and ex- 
perience to Director of Personnel. 


SeeS LN ate alana: 


D 


Hayes Aircraft Corporation has a competent staff of 
infrared scientists and engineers which is conducting 
research and development programs calculated to 
advance the frontiers of infrared physics. Much of 
this work of course is classified, and Hayes respects 
the needs of national security. 

However, if you have an unusual technical problem 
which might lend itself to a solution utilizing the tools 
and techniques of infrared physics, we invite you to 
present your problem to the Hayes infrared radiation 
staff for consideration and analysis. 

Hayes is a fully competitive company, employing 
more than 8,000 people. Without a doubt, it is the 
fastest growing aircraft company in the United States. 


AIRCRAFT CORPORATION 


ENGINEERS + DESIGNERS » MANUFACTURERS 





PRODUCTION BRIEFING 


Alloy Tube Division, Carpenter Steel 
Ce. Union, N. J., anounces it is pro- 
ducing tubular forms of Armco 17-7PH 
precipitation hardened stainless steel, 
Because it combines high strength per 
weight at high temperatures with corro- 
sion resistance, this material has been 
growing in popularity in aircraft, 





guided missile and rocket applications. 


Anadite Inc., South Gate, Calif., will 
open a new half-million dollar plant in 
Hurst, Tex., to serve the southwestern 
area for chemical milling and most 
forms of metal finishing on aluminum, 
magnesium and steel. Plant will also 
use the Hardas Process, which is an- 
other method of hard anodizing. 


Ransohoff, Inc., Hamilton, ©., says 
its combination continuous drum and 
belt conveyor type cleaner will do the 
work of two machines. Small parts 
are washed, rinsed and dried in the 


drum section and larger work or tote 
pans are processed at the same time 
in the conveyor section. Design 1s flex- 
ible enough so that pickling, neutraliz- 
ing, phosphate coating and similar proc 
esses can be accomplished 


U. S. Safety Service Co., Kansas City, 


Mo., says its new $-7 square frame 


safety glasses are good looking, com- 
fortable and satisfy government speci- 
fications. 


Flex-O-Tube Division, Flexomics 
Corp., Chicago, reports its new line of 
extruded ‘Teflon hose with stainless steel 
wire braid will withstand 3,000 psi 
pressure at usual temperatures or 1,000 
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Nike 


eo 


B-17 


Nike-Hercules missiles scores a hit on B-17 drone in tests over the Tularosa Basin firing 
area of White Sands Proving Ground, N. M. Nike-Hercules, formerly Nike B, can carry 
a nuclear warhead (AW Mar. 4, p. 30), but conventional warhead was used here. 


psi. pressures at 500K. ‘Teflon is able to 
resist the corrosive action of many 
chemicals including certain jet fuels. 


Acro-engines accounted for 27% of 
the $290 million 1956 export business of 
the British Aircraft Industry, according 
to the Society of British Aircraft Con- 
structors, London. 


North American Aviation, Inc., an- 
nounced it will open a European office 


in Geneva, Switzerland, with Robert 
J. Clark as director. Clark will develop 
mulitary 
namtain 


overseas mat 
haison 


commercial and 


kets as well as with 


USAF 


Martin Co.'s Nuclear Div., Baltimore, 
Md., ordered two Stanat TAH-400 ma 
chines which roll metal powders di 
1ectly into strips. Made by the Nuclear 
Stunat Manufacturing, 
N. Y., the TALL400 


Division of 
Inc., Westbury, 





There have been 
some improved models 
made lately by 


DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERING UNIT 


560 PROVIDENCE HIGHWAY 
NORWOOD, MASSACHUSETTS 


Developers and Manufacturers 
€é of Gyros 

Gyro Flight Stabilizers 

Navigation & Stabilization Systeme 
Orvieon of Amman Prentast 





Like to 


curl up some 


wintry evening ? 


Stillman has the answer... 


unit is designed primarily for processing 
fuel elements used in nuclear reactors. 
The $7,500 machines successfuly pro- 
duce strip from such powders as alu- 
minum, the copper, nickel, nickel- 
iron, molybdenum, tantalum, stainless- 
steel and other ferrous alloys. 


Finn Aeronautical Division, Haw- 
thorne, N. J., which has been produc- 
ing liners, flameholders, exhaust nozzles, 
fuel systems for Curtiss-Wright Corp.'s 
Navaho missile ramjets, announces it is 


doubling its facilities by adding 10,000 


ft. of floor space. Finn also has made 
C-W thrust reversers. Company special- 
izes in the fabrication of high tempera- 
ture parts using Inconel, Inconel X, 
Hastelloy, N-155 and the high tempera- 
ture stainless steels. Picture shows Finn 
Co. “all attitude” shake table. 


With a good book, I mean. 
Try these Stillman books. 
Terrific plot, all about 
Stillman services, facilities 
and products. And be sure 

to read about PERMADIZING, 
the amazing rubber-to-metal 
bonding process. Simply 
fascinating. Drop me a line and 
I'll have the PeRMADIzING Man 
send you some copies 

right away. 


rN 


PERMADIZING 


Stillman a 
Rubber Co.” » 


5811 Marilyn Avenue, 
Culver City, California 
23525 Lorain Road, 
Cleveland 26, Ohio 





| phating or sanitizing. 





Keuffel & Esser Co., Hoboken, N. J., 
has opened a factory at Cranford, N. J., 
for expanding optical tooling produc- 
tion. 


Narmco Mfg. Co., La Mesa, Calif., 
reports three-fold payroll growth during 
the last year from 150 to 475 employes, 
with a backlog increase of from $1,350,- 
000 to more than $4,600,000. Narmco 
produces wing tips, rudders, elevons, 
wing fences and outboard wing exten- 
sions for the Convair F-102A, as well as 
parts for Bocing, Douglas, Chance 
Vought, Lockheed and McDonnell. As 
part of its expansion to meet the 
demand Narmco has a long term lease 
on a 20,000 sq. ft. plant addition which 
is now being built. 


Roylyn Inc. products will now be sold 
through Airaterra Corp., Glendale, 
Calif. 


Townsend Co., New Brighton, Pa., an- 
nounced the acquisition of G. O. No- 
ville & Associates Inc., a research and 
development organization in Santa 
Monica, Calif. Other companies 
which the 141 year old Townsend 
Co. has purchased are: Impact Prod- 
ucts, Inc., Orangeville, O.; Armament 
Components, Inc., Los Angeles, Calif.; 
Cherry Rivet Co., Santa Ana, Calif.; The 
Dunn Steel Products Co., Plymouth, 
Mich.; and an interest in Parmenter & 
Bullock Mfg. Co., Ltd., Canada. Most 
of these firms have some connection 
with the parent company’s cold form 
ing and fastener interests. 


Steamerette cleaner by Turco, Los An- 
gcles, Calif., is described as an inexpen- 
sive steam cleaning unit for cleaning 
aircraft exteriors, paint stripping, phos 


Operating off 
plant steam lines, the Steamerette con- 
verts the dry steam into a useful form 
by adding water and a suitable deter 
gent before spraying work surfaces. 
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ACTUATION PROBLEM too tough for ordinary devices? 


SAGINAW CAN HELP YOU SOLVE IT! 


Saginaw b/b Screws 
guaranteed 90% efficient 
—offer 6 major ad- 
vantages for designers 


Available in custom machined and commercial 
rolled thread types — have been built from 114 
inches to 394 feet long— % to 10 inches diameter. 


nr 5 


YOUR FREE COPY OF THIS 

NEW b/b SCREW AND SPLINE 
“PROGLEM SOLVER’ SHOWS HOW 
36 pages crammed with time-, work-, and money- 
saving facts: Principles ¢ Types « Basic Operations « 


Coupling Methods « Efficiency «¢ Advantages « 
Selection Factors « Design Data ¢ Sample Problems 


SAGINAW 
b/b SPLINE 


@ Averages 40 times 
lower coeflicient of 
friction than ordi- 
nary sliding splines! 


TEMPERATURE TOLERANCE. Nor- 
mal operating ronge is from —75° to 
+275° fF. but cssemblies hove been de- 
ined in selected materials which function 
iciently os high os +900" F. These units 
ore procticol where hydraulic fvids hove 
lost efficiency or reached their flosh point. 


/wuent 
inow b/b Screws permit use of smaller 
motors ond gear boxes; eliminate pumps, 
occumulators piping required by hy- 
Groviics. In addition, Saginow b/b Screws 
ere smaller and lighter, Units 
hove been engineered from |1'4 In. to 
39% ft. in length. 


3 PRECISE POSITIONING. Mochine- 
ground Soginow b /b Screws offer a 
greot od ge over hydraulics or pnev- 
motics becouse a component con be posi- 
tigned ct @ predetermined point with 
precision. Tolerances on position ore held 
within .0006 in./ft. of travel. 





LUBRICATION LATITUDE. Even 

lvericotion foils of cannot originally 
be provided becouse of extreme t = 
tures of other problems, Seginow b/b 
Screws will still operote with remorkoble 
efficiency. Saginew units hove been de- 
signed, built and qualified for operction 
without any lubricotion. 


FAIL -SAPE PERFORMANCE. For lows 

vulnerable thon hydroviics. in oddi- 
tion, Seginow offers three significant ad- 
vonteges over other mokes (1) Gothic 
orch grooves ef dwt ivity, in 
crease boll life; (2) yoke deflectors ond 
(3) multiple circuits provide added omur- 
once agains! operating failure. 





SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


Utilizing the same basic gliding ball principle, Saginaw has 


developed the Saginaw b/b Spline which radically increases 
the efficiency of transmitting or restraining high torque loads. 


It can be fitted with integral gears, clutch dogs, bearing and 
sprocket seats, ete. Units have been built from 3 inches to 
10 feet long—*%% to 6 inches in diameter. 


SEND TODAY FOR THIS FREE 1957 
ENGINEERING DATA BOOK... 
or see our section in Sweet's Product Design File 
Saginaw Steering Gear Division 
General Motors Corporation 
b/b Screw and Spline Operation 
Dept. 78, Saginaw, Michigan 


Please send new engineering data book on Saginow b/b Screws and 
Splines tor 


COMPANY 
ADORESS 


city 
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EASTERN SEABOARD OR TEXAS GRASSLANDS £220 
is there... at 600 airports from Maine to Texas! 
ness and pleasure flying has become! Now, when you plan a trip, the least 
of your worries is having the plane properly serviced — thanks to the spe- 
cial effort Esso Aviation Dealers are making to save you time and trouble. 


How convenient busi- 


Your Esso Aviation Credit Card, for instance, allows you to charge not 
only gasoline, oil and lubrication, but tire and battery service, landing fees, 
overnight in-transit storage and most minor emergency repairs as well. 
Enjoy your next trip ... land where there is an Esso Aviation Dealer. 





FREE TO PILOTS! See your nearby Esso 
Aviation Dealer for your free copy 
of “The Esso Co-Pilot”—a complete 
directory of Esso Aviation Dealers. 


“Sissy 








BUSINESS FLYING 





Contract F-51 Gathers Tornado Data 


New York—Civilian-owned F-51D 
flown under contract with the Weather 
Burcau has begun to fill in gaps m 
understanding of squall line and tor 
nado formation, and promises to par 
benefits in lives saved in the Midwest 
“tornado alley.” 

Besides soundings made of sever 
local storm situations where tornadocs 
were forecast to form, the project has 
provided observations of general inter 
cst to pilots. As described by the pilot 
owner, Jim Cook of Jacksboro, ‘Tex., at 
a recent meeting here of the American 
Metcorological Socicty, these mcludk 
e Electrical field measurement instru 
ments carried in the airplane, which 
have shown capability for signalling ap 
proach to turbulence—in weather and 
in clear air 
© “Holes” along the 
lines between storm cells, though not 
often encountered, can be mistaken for 
saddlebacks. ‘These cone shaped holes 
with a Niagara-like waterfall outline 
appeared to Cook to be intense down 
drafts 

The hazards for pilots attempting to 


tops of squall] 


slip through saddlebacks in squall lines 
are obvious. 


Chance Meeting 


Beginning of the proyect goes back 
to a chance meeting im June, 1955, of 
Cook and Robert G. Beebe, a research 
meteorologist with the Weather Bu 
icau’s Severe Local Storm Forecast Cen 
ter at Kansas Citv, Mo 

Cook, who got interested im using 
fighter type aircraft in cloud seceding 
itter the war, was flying in Western Ne 
braska then under contract with a group 
of farmers near Scotts Bluff to suppress 
hail by seeding thunderstorm tops with 
silver iodide. Beebe had gone to Scotts 
Bluff to collect data on a family of 
tornadoes that had becn extensively 
photographed there 

When the two men met again that 
fall at an American Meteorological So 
cicty meeting in Oklahoma devoted to 
severe local storms, the project of using 
1 contract airplane to obtaim badly 
nceded soundings im tornado arcay was 
born. 

The alternative to using the air 
plane, which cost $50,000 last vear and 
will cost $40,000 through the end of 
this fiscal vear, was a multi-million dol 
lar network of closely spaced stations 
in the Mid-Western “tornado allev.” 

Donald House, supervisor of the 
SELS unit, said the use of a private 
irplane under contract has paid off 
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WEATHER instrumentation is installed behind cockpit 


Skeptics had said that the instrumenta 
tion, handled by the Bureau and Dallas 
Acro Service where Cook bases the 
plane, would be too do-it-vourself to 
Other 


provide the necessary accuracy 
leave 


felt navigation foul-ups would 
much data uscless 

After installation, the airplane in 
strumentation was flight 
following radiosonde balloons released 
at Topeka, Kan., and the separate obser 
vations correlated closely 


Radar Checks 


By flying preselected tracks 
1 storm area, through use of radio and 
visual checks, and with Aw Defense 
Command radar checks, the navigation 


tested im a 


through 


has been no problem 

Though not cnough data has been 
gained for flat conclusions, House has 
been able to develop a promising hy 
pothesis for development of severe 
squall lines Ihis does not mechide 
tornadoes directly, but Hou points out 


Over-shoulder camera is at left. 


practical forecasting — the 
evere squall line and 
hath and kin —tomados 
of the case 


that for the 
unit does, a 
tornadoes are 


forming probably im 55 


Squall Lines 

Squall lines forming as a result of 
trontal activity have largely been aban 
SELS. The np 
tit ws mterested 
high 


doned as a theory by 
ituations in which the 
we the confluence of low and 
level jets stream hear ov 
i tongue of low level most am, ‘Thais 


Mid-West ituation 4 


tornadoes 


producing 


1 peculiarly 
pring, as are 

I hic projec ft was 
hypoth tS 


iwhed to test 


not ce 
Rather, it wa 


patamcterys con 


ny on 
designed to measur 


mon to most theones of squeal tin 
md tomado development Ihe a 
plane soundings have given all meteo 

logists some new evidene uch a 
© Near-vertical moisture 


1 
am SOO enstbabuas 


gradient cn 


countered m 4.000 tt 
honzontal oumdin i W t yn 
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EASTERN SEABOARD OR TEXAS GRASSLANDS £s:0 
is there... at 600 airports from Maine to Texas! How convenient busi- 
ness and pleasure flying has become! Now, when you plan a trip, the least 
of your worries is having the plane properly serviced — thanks to the spe- 
cial effort Esso Aviation Dealers are making to save you time and trouble. 


Your Esso Aviation Credit Card, for instance, allows you to charge not 
only gasoline, oil and lubrication, but tire and battery service, landing fees, 
overnight in-transit storage and most minor emergency repairs as well. 
Enjoy your next trip ... land where there is an Esso Aviation Dealer. 





FREE TO PILOTS! See your nearby Esso 
Aviation Dealer for your free copy 
of “The Esso Co-Pilot”—a complete 
directory of Esso Aviation Dealers. 


“(Essa 
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Contract F-51 Gathers Tornado Data 


New York—Civilian-owned |'-51D 
flown under contract with the Weather 
Bureau has begun to fill in gaps m 
understanding of squall line and tor 
nado formation, and promises to pay 
benefits in lives saved in the Midwest 
“tornado alley.” 

Besides soundings made of 

local storm situations where tornadocs 
were forecast to form, the project has 
provided observations of general mtct 
cst to pilots. As described by the pilot 
owner, Jim Cook of Jacksboro, ‘Tex., at 
a recent meeting here of the American 
Metcorological Society, these mehud 
@ Electrical field measurement instru 
ments carried in the airplane, which 
have shown capability for signalling ap 
proach to turbulence—in weather and 
im Clear air. 
e “Holes” along the tops of squall 
lines between storm cells, though not 
often encountered, can be mistaken for 
saddlebacks. ‘These cone shaped holes 
with a Niagara-like waterfall outline 
appeared to Cook to be intense down 
drafts. 

The hazards for pilots attempting to 
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slip through saddlebacks in squall lines 
are obvious. 


Chance Meeting 


Beginning of the project goes back 
to a chance meeting in June, 1955, of 
Cook and Robert G. Becbe, a research 
meteorologist with the Weather Bu 
ieau’s Severc Local Storm Forecast Cen 
ter at Kansas Citv, Mo 

Cook, who got interested m using 
fighter type aircraft in cloud seceding 
ifter the war, was flying in Western Ne 
braska then under contract with a group 
of farmers near Scotts Bluff to suppress 
hail by seeding thunderstorm tops with 
silver iodide. Beebe had gone to Scotts 
Bluff to collect data on a family of 
tornadoes that had been extensively 
photographed there 

When the two men met again that 
fall at an American Meteorological So 
ciety meeting in Oklahoma devoted to 
severe local storms, the project of using 
a contract airplane to obtain badly 
needed soundings in tornado ATCAS Was 
born, 

The alternative to using the air 
plane, which cost $50,000 last vear and 
will cost $40,000 through the end of 
this fiscal vear. was a multi-million dol 
lar network of closely spaced stations 
in the Mid-Western “tornado alley.” 

Donald House, supervisor of the 
SELS unit, said the use of a private 
airplane under contract has paid oft. 
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WEATHER instrumentation is installed behind cockpit. Over-shoulder camera is at left. 


Skeptics had said that the instrumenta 
tion, handled by the Bureau and Dallas 
Aero Service Cook bases the 
plane, would be too do-it-vourself to 
Others 

leave 


where 


provide the necessary accuracy 
felt navigaton foul-ups would 
much data uscless 

After installation, the airplane in 
strumentation tested im a flight 
following radiosonde balloons 
at Topeka, Kan., and the separate obser 
vations corrclated 


Radar Checks 


By flying presclected tracks through 
1 storm area, through use of radio and 
visual checks, and with Aw Defense 
Command radar checks, the navigation 
has been no problem 

Though not cnough data has been 
gained for flat conclusions, House ha 
been able to develop a promising hy 
pothesis for development of — sever 
squall lines. ‘This 
tornadocs directly, but Hous 


Wals 
released 


( lose ly 


docs not melude 


points out 


that for the 
unit 
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Simplify Fastening and Joining Problems 
with MARMAN Straps, Clamps and Couplings 


Simplify design . . . speed production line assembly .. . 
assure better performance and quick, easy maintenance! Use 
Marman high performance Clamps, Straps and Couplings 
wherever possible for airframe, engine, and accessory fastening 
and joining applications. Marman offers many sizes and types 
that meet all temperature, vibration and pressure requirements. 


Complete engineering assistance is available. If you want 
product information, write for Band Clamp Catalog 10; V-Band 
Coupling Catalog 40; or the "J" Series Aircraft Joint Bulletin, 





Marman J-11 LIVE Joint Systems 


For connection and disconnec- 
tion of aircraft tubing. Flange 
ends mate with all-metal 
gasket to provide positive 
seal for fluid and gaseous 
systems up to 2000 pii., with 
operating temperatures from 
—300°F. to +1000°F, in O.D, 
tube sizes from 1” to 12”, 


Marman MB-11 Universal Joints 


For supersonic aircraft duct 
systems subject to severe filex- 
ing and vibration. Designed 
to allow 10° deflection with 
minimum pressure drop. For 
operating temperatures from 
—300°F. to +800°F. Can be 
used with J-11 Joints or as an 
integral part of the ductwork. 
in 2” and 3” O.D. tube sizes. 








For control of hot bleed air on 
jet engines. Designed for full 
flow without flutter or high 
temperature distortion. Can 
be used with Marman J-11 
Joints. For operating tempera- 
tures up to 1000°F. and pres- 
sures from 28” vacuum to 
300 pii. 


For quick, easy installation of 
instruments and light acces- 
sories. Designed with weight 
savings up to 60% over 
standard clamps, this AN- 
approved type is non-mag- 
netic for universal use. In AN 
1%", 2” and 3%" sizes, plus 
specialconfigurationsand sizes, 





For easy connection and sup- 
port of components ond ac- 
cessories. Marman offers a 
wide range of clamp types 
and sizes, with four types of 
latches: T-bolt, quick-coupler, 
saddle, or thumb screw. In 
corrosion-resistant stainless 
steel and oluminum alloy. 








Marman Flexible Couplings 


For simplifying connection and 
disconnection of airframe and 
engine components joined by 
tubing or ducting. Flexible 
sleeve in coupling holds seal 
under flexing. Interchangeable 
sleeves available for hot air, 
cromatic fuels or synthetic oil. 
For temperatures from—70°F. 
to +500°F., in sizes from 
1” to 10”. 








11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 
IN CANADA; AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 
MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U. S., CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PEND»): 
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PART of tracing by Weather Bureau shows conditions Cook encountered in traversing squall 
line near Sydney, Neb. ‘Traverse made carlier did not show such a steep moisture gradient. 


braska. ‘This gradient, not marked at 
higher altitudes the morning of the 
sounding, developed later in the dav, 
and a squall line subsequently developed 
just ahead of this gradient—not im the 
center of the moist layer as might be 
expected, 
e Temperature gradient, equally steep, 
cncountered near Gage, Okla., ma 
frontal situation. 
@lce cloud trailing from a thunder 
storm cell only 500 ft. above the freez 
ing level near Oklahoma City, a cell 
from which a tornado later developed 
Significance of these things has not 
been explained, but SELS forecasters 
felt the demonstration of convective 
lifting of the moist layer in Nebraska 
was worth the entire expense of the 
project. 


Jet Stream Sign 


‘Tornado forecasts are issued by the 
unit generally for a rectangular shaped 
area based on the jet stream confluence 
and its expected movement. Though 
flying these arcas would seem to be 
hazardous, the Weather Bureau ts not 
interested at this pomt in any observa 
tions within the activity 

Cook will get some rough rides, as 
the day he flew a pattern from Omaha, 
Neb., Norfolk, Neb., Sioux Falls, 
S. D., Omaha and Kansas City—an area 


in which six tornadoes were later veri 
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fied. But he has complete discretion 
to leave the track specified by the 
Weather Bureau, and he has not yet 
penetrated any thunderstorms in tor- 
nado areas. 

That will await more experience and 
probably radar. From a_ psychological 
standpoint, Cook explains that pene- 
trating thunderstorms and penctrating 
thunderstorms in tornado areas are two 
different things. Cook has seen too 
many tornado forecasts verified. 

Amount of flying Cook will do varies 
widely. When tornado activity is im 
minent—and the forecasters usually 
have a pretty good idea half a day in 
advance that it will develop—Cook may 
fly 6-8 hr. a day. But days may clapse 
with no activity. 





Contracting Advantage 


Weather Bureau, which could ask for 
assignment of a military aircraft to the 
tornado project, finds the contract with 
a civilian operator offers more flexibility. 

Military airplanes are used in the 
bureau's hurricane study project. 

With the civilian airplane, the tornado 
group finds it can make changes in air- 
plane and instruments with a minimum 
of red tape, saving time in the relatively 
short tornado season. 














Cook's first contract from February- 
June, 1956 called for 300 hr. of flying 
at a cost of $45,000, based on a sliding 
scale hourly rate. Actual time was 100 
hr. Second contract, for July-Angust, 
1956, was for $5,000 a month, plus 
$150 an hour. The third contract, to 
run through June this year takes a more 
experienced view of the total flying 
time needed. It calls for 150 hr. at 
$40,000. 

Cook is given a track and gencral de- 
parture time by the Weather Bureau, 
if possible with a destination where he 
can obtain 100 octane fuel. Forecasters 
also give him a direction to fly for clear 
weather in emergency. Generally the 
flights are set up for 240 kt. TAS, 
which divides into six miles a minute 
for casy calculating. Last year most 
flights were at 800 or 700 millebars. 
Cook was able to fly these pressure alti- 
tudes using a cockpit instrument cali- 
brated to read in pressure heights. 


Project Altitudes 

This year most-flights will be at the 
surface or at the 500 millibar level 
(18,000 ft.), which are areas of greater 
atmospheric change in severe storm 
situations. The F-51] has flown to 35,000 
ft. in the project. 

In the first two contracts, Cook 
made 107 flights in 110 days with only 
two aborts. Forty were in areas of 
tornado activity. Cook believes in pre- 
cise engine monitoring in flight, and 
has all sensitive type engine instru- 
ments. A flowmeter is his No. 1 
engine gage, enabling refined mixture 
adjustment. Airplane and Weather Bu 
icau instruments are checked every 50 
hr., instead of conventional 100 hr. air- 
plane checks, and plug changes are fre 
quent. 

Airplane instrumentation is off-the- 
shelf. It includes a Pioneer flux-gate 
compass, sensitive airspeed indicator, 
and a J-8 spill proof artificial horizon. 
Cook plans to go to a Lear VGI for 
climination of turn error. 

Weather Bureau instrumentation, 
weighing about 700 lIb., is installed be- 
hind the canopy replacing an 85 gal. 
fucl tank. It includes: 
© Vortex thermometer. 
© Infrared hygrometer. 

e Two electric ficld measuring systems, 
with probes on the nose, wingtips and 
tail. 

© Pressure sensing device. 

@ Recording system for the instruments. 

Slaves from the recorders carry the 
weather instrument readings to a sepa- 
rate panel in the cockpit. A 16 mm. 
time lapse camera mounted in the 
canopy behind the pilot is trained out at 
a 45 deg. angle. Cook also carries a 
hand-held 16 mm. movie camera. 

Weight of the weather instruments 
affects the airplane’s balance, but does 
not hurt iaalien performance. Cook 
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ELIMINATION OF GEARS, cooling devices 
and other components gives the new Gen- 
eral Electric axial-flow, hydraulic system 
reduced weight, size, and complexity. 


COMPLETELY SELF-CONTAINED, G-E turbo- 
pump systems can be located wherever 
hydraulic power is needed, permitting effec- 


tive integration into the basic airframe. 


New Hydraulic Power System Saves Space 
Operates on Demand for Fuel Savings 


Unlike conventional engine-driven hy- 
draulic pumps which require airframe 
provision of vital components, the G-E 
turbopump is a complete hydraulic 
power system containing a power turbine, 
hydraulic pump, pressurized reservoir, 
heater, cooler and controls. Smaller size 
and weight are made possible by a direct- 
drive feature which eliminates speed re 
duction components in this 8 gpm, 3000 
psi turbopump system. 

When no load demand exists, the 
turbo pump automatically shuts down 
This ‘‘on-demand” feature eliminates the 
constant by-pass operation of a con 
tinuously operating pump and associated 
fuel consumption needed to provide by- 


pass power. Increased unit life allows 
more hours between overhaul 

Greater safety is provided by automatic 
overspeed control and an advanced 
turbine wheel design. Titanium turbine 
buckets, weighing only three hundredths 
of an ounce, are pinned to the turbine 
disk by a single shear pin. If forced to 
an overspeed condition, the pins will 
shear before burst speed of the turbine 
disk is reached and the buckets will be 
contained within the turbine exhaust 
scroll 

The turbopump system's finned reser- 
voir casing acts as a heat exchanger, 
eliminating supplementary cooling de 
vices. Integral reservoir construction 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


helps protect against handling shocks, 
and minimizes the possibility of leaks. 

For additional information, call your 
G-E Aviation and Defense Industries 
Sales Office or mail the coupon below. 
Aircraft Accessory Turbine Dept., Gen- 
eral Electric Company, Lynn, Mass. 


General Electric Company 
Section A231-11 
Schenectady 5, N. Y. 


Please send me bulletin GEA-6288, con- 

teining deteiled infermetion eon the 

New Lightweight Hydraulic Turbepump. 
immediate project reference only 

Name 

Position 

Compony 

Stete 


City Zene 
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Note great difference in warpage between 
aircraft parts machined from hand forgings 
of X7079 in -1T6 and -T65 temper. Yet, 
mechanical properties are the same. Original 
part is 5" thick, 11%” wide, 143” long. 





NEW ALCOA PROCESS 
TAKES THE WARP 
OUT OF AIRCRAFT HAND FORGINGS 


Major technical advance saves 
machining, money, time 


Up till now, hand forgings of aluminum in the high-strength 
heat-treated condition have had the unfortunate tendency to 
warp during machining, due to the presence of internal stress 
(see photo). The -T6 temper, now commonly used, gives you 
optimum mechanical properties but it may also mean extra 
machining, heat treating and straightening. 


Well, a new day has dawned. Alcoa® can now supply hand 
forgings and rolled rings of X 7079 alloy in the stress-relieved 
-T65 temper. These forgings have the same mechanical prop- 
erties as found in -T6 temper but the warpage is practically 
nil—just about what you’d find in stretched plate and 
extrusions. In rolled rings, ovality caused by machining is 
reduced to a minimum. 


We’ve supplied over 150,000 lbs of X7079 alloy in -T65 
temper to a major aircraft builder and it has been thoroughly 
proved. So you can buy with assurance. This manufacturer 
used X7079-T65 to make parts of larger cross sections than 
have been made with 7075 or X7079-T6. They reported “‘un- 
countable savings in production time and machining costs.” 


So... for alloy X7079 in the -T65 temper, Alcca will 
guarantee the same standard published properties now avail- 
able within commercial heat-treat limits. Outside these limits 
we will negotiate guaranteed properties. The -T65 temper is 
also being applied to alloys 7075 and 2014 although sufficient 
data are not yet available to establish guaranteed ,roperties 
in -T65 temper. (This we hope will come soon. Also, we hope 
to make die forgings in -T65 temper.) 

This is another important “‘first’’ for Alcoa’s Development 
Division and Research Laboratories. As we were first to 
develop stress-relieved sheet, plate, extrusions and rolled parts, 
now it’s hand forgings and rolled rings. We think it is what 
you would expect from Alcoa. Aluminum Company of 
America, 1800-L Alcoa Building, Pittsburgh 19, Pa. 


ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 


~~ _. THE ALCOA HOUR 
wd, Di fvistOw S FINEST Live Oeama 
ALTERNATE SUNDAY EVENING 




























lands the airplane at about 110 kt., 10 
kt. faster than normal. 
Cook would prefer a B-26 for this 
type fiving, simply to make room for 
more manpower to handle instruments 
and cameras. He likes the way the F-51 
handles, however, and feels lucky to 
have found one to buy. 
The airplane is 14 veary old. Te 
bought it in June, 1955, after he lost 
another F-51, a wet wing version that 
he clected to bail out of rather than 
attempt a landing with one wheel 
jamimed in a retracted position 
He found the new airplane in 
Kansas City, stripped and tired after 
ii had been used for racing. He put 
the airplane back to standard condition, 
removing the tank behind the cock 
pit and making a wet wing center sec 
tion to provide for 260 gal. of fuel, the 
original airplane capacity. ‘The new fucl 
svstem saved 150 Ib. 
Cook had a cloud seeding contract 
to finish, but decided he could fly the ‘Gold’ Interior 
50 hr. left with the old engine. It 
lasted 50 hr., but went to pieces at First Horton & Horton installation of its “Gold-Crest” series interiors for business planes 
15,000 ft as Cook was flving home to — is shown in Dactics Corp.’s new Acro Commander. Solid gold engraved plate of the com 
Texas. As a result Cook had to make _ pany’s emblem is set in Plexiglas extending down the rear bulkhead, continuing the over 
an engine change himself in a ficld at head center panel which conceals three large ceiling lights and gives the effect of lengthen 
Wray, Col., in 10 deg. temperatures — ing the cabin. An oversize leather-lined hatbox is set into the bulkhead and extends behind 
after a forced landing. With the instal- _ the rear seat. Individual gold-bronze swivel lights and air vents are on cither side of the 
lation of a new Packard-built Merlin cabin; the golden tone repeated in the curtain racks and draperies of woven wood, Other 
engine, Cook had invested $16,000, not — decorative materials include imported Scottish leather and heavy napped wool broadcloth. 
including purchase price. Seats and sidewalls are of mohair. Dactics Corp. manufactures electronic computers. 


LEADING FIRMS USE 
EXECUTIVE AIRCRAFT SERVICE, mo. 





For dependable maintenance and on-time delivery 


The superior craftsmen of Executive Aircraft Service, 
a Dallas, know the importance of on-time delivery for 
needs be for in- busy executive fleets — know that it's almost as impor- 
— oa tant as dependable maintenance. That's why they de- 
ion, co e ° P . a ee , 
sien, ovedhaul os liver both . . . consistently. Some of the nation’s leading 
ehecesaniee instal. corporations, operating fleets located in such industrial 
ation, you'll find : “Po , . a8 ‘ 
ae cook one centers as Newark, New Jersey, Detroit, Michigan and 
perience of Fxecu Knoxville, Tennessee bring their ships to Executive Air- 
tive Aircraft craft Service for overhaul, inspection, modification, 
craftsmen will i coi i . That’ aa 
make your ship modernization and conversion. at's why Executive 
do its job more Aircraft Service is proud to say that satished customers 
age pee are our best recommendation. Send us your specifications 
safety sed com- for quotation or let us formulate plans, specifications 
fort and layouts for you. 


Call, write or wire 


AIRCRAFT SERVICE, inc. 





P O BOX 7307 *& DALLAS. TEXAS (Gorland Awporti) DAvis 1.2675 
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flexible TUBING ASSEMBLIES 


are suitable for fuel, oil, hot air, and 
other fluid systems. The AVICA light- 
weight stainless steel inner core has the 
minimum outside diameter for a given 
inside diameter. Aluminum end connec- 
tions in this case a 45° elbow and AN 
swivel flange — are attached mechan- 
ically to the stainless steel flexible por- 
tion — an AVICA Patented feature. 
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Write on Company Letterhead for our Engineering Data Book. 


AVILA CORPORATION 


P. O. BOX 





180, NEWPORT, RHODE ISLAND 





DYNAMIC 
ALTITUDE 
SIMULATOR 


FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 





Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 


Range — minus 1,000 to 80,000 ft 

Max rate — 50,000 ft/min 

Max response 10 cps 

Write for Brochure 

CALIFORNIA TECHNICAL INDUSTRIES 
BELMONT 6, CALIFORNIA 


Formerly Color Television Incorporated 














PRESCRIPTION FOR 


TEMPERATURES 


WHEN HEAT LEVELS GO UP 

we get busy. Thermal insula- 

tion problems ere our 

business. Our compe- 

tent personne! with their 

‘ enthusiastic know-how 

re experienced in sotving customers’ heat pro- 

tection problems on an individual besis. Our 

R & D facilities, our production equipment end 

our plant are designed te serve you with max- 
imum quality and rapid service. 


For information and help on heat protection problems 
urite’ PO. Bow 2067, Santa Ana, Calif. 


festern Manufacturing Facility: Watertown, Conn. 
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Stock 


Transactions 





Washington—Acquisition of 35,502 
common shares of Slick Airways Inc 
Stock by Earl F. Slick, director and 
beneficial owner, has been reported by 
Securitics and Exchange Commission 
Slick’s total holding is now 173,283 
shares, with Slick Oil Co., a beneficial 
owner, holding 7,200 shares. 

Rov G. Woods, Sr., director, ac 
quired 10,000 common shares for a 
total holding of 12,293 shares, and 
Charles F. Urschel, Jr., director and 
beneficial owner, disposed of 100 com 
mon shares leaving a holding of 9,901 
shares. Other transactions from Jan. 
11 to Feb. 10 include 


A.C.F. Industries Inc. Disposal of 200 
common shares by Ernest L. Nye, director 
leaving a holding of 600 

Aeroquip Corp. Acquisition of one and 
disposal of 400 common shares by Charles 
Hollerity, officer and director, leaving a 
holding of 17,062; disposal of 5,000 common 
shares by Stuart M. Sheram, director, leay 
ing a holding of 20,060 

Aero Supply Manufacturing Co., Ine. 
Disposal of 4,150 common shares by Hen 
man Investing Corp., leaving a holding of 
20,335; acquisition of 5,450 common shares 
by Henry Margolis, director, for an in 
direct holding of 42,861; acquisition of 12 
common shares by Leo Struss, officer, for 
an indirect holding of 18,585 

Alr Keduction Co. Ine. Acquisition of 
2,000 common shares through exercise of 
option by Charles [). Gibson, officer and di- 
rector, for a holding of 4,000; disposal of 
1000 common shares by George E. Hawe- 
kins, officer and director, leaving a holding 
of 4,150, 

American Bosch Arma Corp. Acquisition 
of 125 capital shares by Maurice L. Sinds 
band, director, for a holding of 125; dis 
posal of 100 capital shares by Kenneth H 
Rockey, director, leaving a holding of 4,310 
disposal of 1,955 capital shares by a hold 
ing company, William S. Wasserman, d 
rector and owner in holding company, leav- 
ing a hold of 16,000, 

Aveo Manufacturing Corp. Acquisition of 
560 common shares by Loyd PP. Smith 
officer and director, his total holding; dis 


posal of 16,000 common shares by Harry 
Oedekerk, leaving a holding of 5,370 
Beech Aireraft Corp. Acquisition of 150 


common shares by Lynn [) Richardseor 


officer, for a holding of 400 

Boeing Airplane Co Acquisition of 700 
common shares by William G. Reed, for 
holding of 1,312; disposal of 263 common 


shares by William M. Allen, officer and dj 
rector, leaving a holding of 15,301) disposal 
of 300 common shares by Evan M. Nelson 
officer leaving a holding of +336 


Capital Airlines Ine. Disposal of $25,000 
in convertible debentures by James ik 
Stockton, director, leaving a holding 


$6,000 disposal of $6,000 in convertibh 
debentures by Harold HK. Smith, director, his 
total holding; disposal of 200) common 


shares by Robert PP. Wright, officer, leaving 
a holding of 375. 

Chance Vought Aircraft Ine. Acquisition 
of 300 common shares by James J. Gaffnes 
officer, for a holding of 400 
200 common shares through exercise of 
tion by Charles J. Metarthy, officer, f 
holding of 1,000 

Continental Air Lines Ine 
2,000 common shares by Lawrence G. An 
leaving a holding of 12,000 


aHequisitior 


Disposa 


director 
Continental Motors Corp. Acquisit 


2,750 capital shares by Earl 


fsinn ! 
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ENGINEERS... 


Would you like to learn how the MAC Engine 
lives and play Thu pamphlet ntams color 
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seeing Are Successful Careers! 
Mail to 

RF KALETTA 

Technical Placement Supy 

PO Box 516, St Lous 3, Missouri 
Please send me your pamphlet, St Louis, A Good Place 


To Live And Ramune A Family! 
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ICKERS 
HYDRAULICS 








VERTOL H-21 ARMY HELICOPTER 
1199 Mile World's Distance Record 
for Helicopters, August 11, 1956 


First Non-Stop Transcontinental Heli- 
copter Flight with In-Flight Refueling 
August 23 and 24, 1956 











The two craft shown here use Vickers pumps, motors 
and valves for a variety of important operations. 


SIKORSKY H-34 ARMY HELICOPTER 
World's Speed Record for 100, 500 and 
1000 Kilometers, July 12, 1956 





New and unusual applications for hydraulics are being 
scheduled into several of the newer helicopter designs. 
Among these are hydraulic motor operated fuel trans- 
fer pumps and hose reels. Vickers Hydraulic Equipment 
will also be used for taxiing, rotor fold, starting, rescue 


hoist systems and auxiliary electrical power generation. 


. . . . . 


Ask our nearest application engineer to tell you about 
them, or write for bulletin 7504. 


VICKERS INCORPORATED 
VISION OF SPERRY RAND CORPORATION 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 * Detroit 32, Michigan 


GL SEGUNDO DIVISION «+ Engineering, Seles and Service 
2160 6. imperial Highwey, U Segundo, California 


District Aircratt Sales and Service Offices: 

Albertson, Long Island, N.Y., 882 Willis Ave. «¢ Arlington, Texas, P? O Box 213 
Seattle 4, Washington, 623 8th Ave South + Washington 5,0 C , 624-7 Wyott Bidg 
Additional Service backities at Miami Springs, Florida, 641 De Soto Drive 
Vickers WUX Detroit « TELETYPE “ROY 1149 ¢ CABLE Videt 

OVERSEAS REPRESENTATIVE 
Ltd. —Great West Road, Brentford, Middx. England 


TELEGRAMS 
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REPRESENTATIVE VICKERS HYDRAULIC 
EQUIPMENT FOR HELICOPTERS 
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Two. Speed Valve 
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Horst System 
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Power Package 
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Four Way Valve 
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Constant Displacement 
Piston Tyoe Motor 


Constant Displacement Piston Type Pump 





The Sperry Gyroscope Co 
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for a holding of 17,500 lisition «of Slee in | comvenrtibele tor a holding of 4 
Curtiss-Wright Corp. Acquisition of 5,000 debentures by S. W. Shepard tleer, his tCaited Airlines tne 
holding common shares by Det 
by James (3. Byron, officer and director, for Seaboard & Western Airlines, Ine \K for t Peeobed ting ft 1.81 
a holding of 7,500; acquisition of 2,500 com “uisition of 100 common shares through ommon shares ty \ 
hondiler Micer, leaving a Delding 
of taited Aireraft Products 


common shares through exercise of option total 


mon shares through exercise of option by exercise of option by Samuel ! 
Frank H. Hawkins, Jr., officer, for a holding officer, for a holding of 3.220 disposal 


>, 00 acquisition of 1.400 commar foo) common shares by Charte It Iipley ae omnmieon 
Micon, for a beoleding rf 


hare ‘ 


shares through exercise of option by Marion director, leaving a holding of 6. i 
ki. Jordan, Jr omcer for a holding of Skiatron Electronics & Television Corp Western Ale Linen tne 
1100; acquisition of 1,200 common shares Acquisition of 1.500 common shares through " ipital shure thine 
through exercise of option by Joseph \ exercise of ption and glisposal of 1,700 tion by Terrell (. Drinks 
Miccio officer and director, for a holding ommon shares by Kurt Widder, dire« fen 

2.000; acquisition of 800 common shares making a helding of #450 m0 apital shares 
through exercise of option by Fran W Sperry-Kand Corp Drimprsal ’ vpot ie y Stanley It 
Mencik, officer, for a holding of 3,100; a ommon shares in a joint tenancy with ‘ t beleling 
quisition of $00 common shares through wife by Harry Landsidel, officer, leaving was hares by (3 
exercise of option by 8S. B. Kurzina, J helding of 30,960. disposal of f ' 
otficer and director for a holding of 2,000 shares by Albert M. Ilos oficer and di Westinghouse  bleectrie 

Eastern Airlines Ine. Acquisition of too rector, who disclaims any beneficial wher 
common shares by Leslie I?) Arnold, officer ship, leaving a holding f 490g rector, for a heldin 
for a holding of 4,200; acquisition of 102 

ommon shares by Branch T. Dykes, officer 
for a holding of 461 

Emery Air Freight Corp. Acquisition of 
(oo common shares by Henry <A Pfaff 
officer, for a holding of 3,700; disposal of 
100 common shares by Walter G. Corcoran 


officer, leaving a holding of 2,369 PH | B j A si 
Fiying Viger Line Ine. Disposal of $15 f 
Le EWS 
> a ~— 
hy William EF. Bartling, officer leaving i 


000 In 54°) convertible debentures by Frank 
holding of $25,000 \ 


2 
It. Lynott, officer, his total holding | disposal 
of $15,000 in convertible debentures 

Gieneral Dynamics Corp. Acquisition of Notes on America’s only = ; for business flying and 
150 common shares by Sylvan ©. Coleman all-new, twin-engine, supercharged, utility amphibian .. . charter service operation. 
director, for a holding of 300; disposal of 
t:.000 In th convertible debentures ly . 
Frederic de Hoffmann, -ofticer, Mix total Fa/Lijm ROYAL GULL takes over the 
holding. LA 

General Electric Co. Acquisition of 683 Ti /4 7 PER: 
common shares through exercise of option AIR Top Spot in 
by W. R. G. Baker. offieer, for a holding em o rom eer anne 
of 10,152 acquisition of 1,468 common 
shares and disposal of 782 common shares 
by Francis K. MeCune officer, for a holding 
of 994 acquisition of 1725 common 


litectot ‘ a becebebinns 


000) Coommtine euavitee a Decodeditas 


1000 common shares by 
f 


Le 
‘2 








shares and disposal of 2.850 common share 

by «. K. Rieger, officer for a holding of 

1332; disposal of 800 common shares by 

W. V. O'Brien, officer, leaving a holding of 

1o10 disposal of 100 common shares by 

William A. Mann, officer, leaving a holding 
610 


Lear ine. Acquisition of 736 common 
shares as compensation under incentive 
bonus plan and disposal of 2,822 common 

hares by Richard M. Mock, officer, for a 


holding of 13,574 
Lockheed Aircraft Corp. Disposal of $10 


5 ae dann ain Gaeta eae ) Easily Maintains 5-Flight, Daily Schedule 


i) R. Jannssen, officer, his total holding 


oe 5. ee Se. Tape of 2.008 with Full Gross from Sea Level to 6,200-ft Elevation 


apital shares by Jess W. Sweetzer, officer 
OTs © Sena OF SSS? ; Cae <5 See When LTA owner Bob Law says, “the Gull is the only ship that'll 
apital shares by Earl R. Ublig, officer Cage ; - 

leaving a holding of 2,310; disposal of 195 do it,” he’s referring to the two-hour, round trip schedule between 


apital shares by W. L. Lucas, officer, leas 


“4 


ing a holding of 1,000 Sausalito, on San Francisco Bay, and Lake Tahoe, 6,229 feet up in 


Northeast Airlines Ine. Acquisition of 400 the Sierra Nevada Mountains. LTA’s Gull takes only 58 minutes 
common shares through exercise of rights ‘ 
ww Henry E. Foley, officer, for a holding to take off, cover over 130 nautical miles, and tand — with a full 
of 900, . on . 
aig 6,000-lb gross each way. Try a Gull on your operation 
Northwest Airlines, Ine. Acquisition of - p aa —f 
00 4.6 cumulative preferred shares by — on 
Malcolm S. Mackay officer and director 
for a holding of 1,500. ‘ ; : SEE al FLY 
Pan American World Airways Inc. A: the 
juisition of 1,000 ommon shares through 2OC MIE AH HOUR 
exercise of option by Harold EF. Gray ottleer ae 
for a holding of 7,064; acquisition of 200 CORPORA TION amphibian TODAY! 
eommon shares by Merrill Griswold, dit IRCRAFT — 
rector, for a holding of 400. acquisition of A of Kearney & Trecker Corpor? ies wisCONSIN Or write for 
—_— enue @ MILWAUKEE 14, Bulletin RG 200 


'.250 common shares through exercise of y 
option by Clarence M. Young, officer, for a 6781 west NATIONAL A 


wlding of 3,750 
ae Siaeenat of 200 CALL YOUR GULL DISTRIBUTOR 


Piasecki Aircraft Corp 
ommon shares by Edward 


-_—- 

















G. Vanderlip 
ges : ‘ hold f CORPUS CHRISTI. TEXAS MONTREAL, QUEBEC. CANADA 
officer and dire: leaving a herding Gulf Aucrats es Viner Avs ted 
1,050 Phone AY 8237 LONG BEACH, CALIFORNIA Sam, Mine Seen 
{ ¢ ray Aweratt $ ( 
Kohr Aircraft Corp. Acquisition of soe DETROIT, MICHIGAN Phone eid 7 5405 OSHAWA. ONTARIO. CANADA 
ommon shares through @eXercise of option Marne Awcratt, inc field Aviation ¢ 


by Guy M. Harrington, officer, for 


mnpany 
wn hold- Phone Ten Brook | 9038 MILWAUKEE WISCONSIN Phone #A 37704 
ing of 2,050; ac tion of $5,000 in 54° 5 Sat Cwen Sa ~ ‘ 
i ATLANTIC COAST STATES ene. Sih TT SAN FRANCISCO CALIFORNIA 


onvertible debenture by | Kk. Me Creery Hobert A H Coot Amocated 


Gore & ere 
leer, his tota iding acquisition of ' Phone New York, Plaza 3 70 Pr ' 


AVIATION WEEK, March 25, 1957 























AMC Contracts 


Wright-Paterson AFB, Ohio—F ollow 
ing is a list of unclassified contracts as 
icleased by the Air Materiel] Command. 


General Motors Corp., Allison Division 
Indianapolis, Ind., 15,199,315 for T56 turbe 
prop engines for installation in C-130 

Union Carbide & Carbon Corp., Carticds 
& Carbon Chemicals Co. Division, New 
York, N. Y., $1,898,821 for menthanol 

EK. I. du Pont de Nemours & Co., Wilming- 
ton, Del. $1,623,430 for menthanol 

Hughes Aircraft Co., Culver City, Calif 
$14,195,373 for aircraft and weapon control 
systems, fire control systems and support 
equipment and $1,291,319 for R&I) fire con 
trol system, making a jotal of $15,456,692 

Kyan Aeronautical Co., San Diego, 4'alif 
$9,225,849 for aertal target drone and spare 
parts 

Standard Ol) Co. of Indiana, Chicage, Il 
$2,412,593 for starter cartridges for aircraft 
engine in B-57 aircraft 

Aveo Mfg. Corp., Lycoming [iv Strat 
ford, Conn. 2,080,460 tor development of 
the T53 engine 

Cessna Aircraft Co., Wichita, Kan., $1.- 
$29,310 for L-19F alreraft for the Depart 
ment of the Army 

Bendix Aviation Corp., Peclipse- Pioneer 
Division, Teterboro, N. J. $1,606,562 for 
indicators, spare parts, tools and data 

Untted Aircraft Corp., Sikorsky Alreraft 
Division, Stratford, Conn., $13,752,090 for 
H-34A helicopters spares 

Lockheed Aircraft Corp., Burbank, Calif 
$2,314,000 for final assembly «ind production 
flight test site for jet aircraft at Hlant 42 
Palmdale, Calif 

Aeroll Products Co., Inc., South Hacken 
sack, N. J., $1,916,438 for spray unit for 
cleaning, de-icing and decontaminating 

Bendix Aviation Corp., South Bend, Ind 
$1,645,074 for wheel and brake axssemblic 
for Ké*-135 tanker aircraft, spare parts and 
data 

United Aireraft Corp., Windsor Lacks 
Conn., $1,127,140 for pneumatic aircraft en 
xine starters, type MIS-6 


USAF Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over, as released 
by Air Force Contracting Offices 


WAKNER ROBINS Atk MATERIEL 
AKEA, Kobinse AFB, Ga 

; » Industries Ine., 5255 W102 St. Lam 
Angeles, Calif., repair and modification of 
angle of attack detectors and angle of at 
tack compensators, CPR-735054) $64.40 

Heyer Products, Ine 171 Courtlandt 
Belleville 9, N. J Rectifier matallik 
table type K-99 (IF E-449) oo en $482 
00 

Curtinsn Wright Corp.,  l'ropelier Pris 
Caldwell N J tepair amdoor modifies 
tion test C735S8S-A reopoeller ‘ errbelios 
and No 1056 blade (Pie T ISHN) $1 
535,000 

Curtiss Wright Corp... Tropeller 
Caldwell oa ss pdin part for vat 
propeller assemblies $247 010 (six 
tracts) 

Curtiss Wright Corp... lropeller I? 
Caldwell N J Repair and oor mealificoa 
tion of propellers CURE 1907), SSN OME 

Glenn L. Martin Co.. Baltimore, Ma ite 
pair and modificatua f iireraft 
ponents, (PR-745026) F500 ee 

General Mills Ine Mechanical 
Minneapolis 13 Mint Spec 
‘periscopic bomb sig Clb’ bt- ae 

Curtiss Wright (orp breope 
Caldwell, N. J I ntial regealir 
packaging and s) twee tts 
peller assemblies 17 and 
$127,000 

Hughes Aireraft €o.. Culver City, Ca 
“pure parts for | es fire ontrol sve 
tems (IF DR s 56-36 j and to) S204 i" 

Kadio Corp. of America, Defetine | 
tronic Products I) amden, N. J Spare 
parts for Kk wert fire control systems 
(IF B's 56-267. 425% and 395) $207,577 

Minneapolis-Hones well Kegulator§ Co., 
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THERMAL CONDITIONING OF ROCKETS AND GUIDED MISSILES 


HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help 

G.E. has had extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica 
tions range from giant guided missile 
blankets to tiny one-inch-long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en 
vironmental conditions, and amount 
of heat required have all been solved 


LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric specialty 
heating expert is available and a 
prompt answer is assured. 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon 


General Electric Company 
| Section HH220 10A, Schenectady 5, N.Y | 


| Please send me new bulletin GEA -6285, | 
G-E Specialty Heating Equipment. 


for immediate project 
for reference only 


Position 


Co 


| Nome | 
| | 


hes eal 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








Missile Designers: 


JACK & HEINTZ OFFERS YOU 3 TYPES OF 


Bah’ slaelalasl-leh tt waa 
eT =Jal-le-bie) o— 


J&H machines deliver full-rated 
output independent of speeds, ambients, altitudes 


In answer to the electric power needs of such 
weapons as North American’s Navaho and Boeing's 
Bomarc, Jack & Heintz has successfully developed 
three approaches to the design of environment- 
free generators for missiles. With many completed 
units within each classification, J&H is in a posi- 
tion to meet quickly the requirements of miasiles 
of all types: SSM SAM ASM AAM AUM UAM 
USM UUM 


Short-Duration Flights: J&H thermal lag generators 
are capable of delivering full-rated output through- 
out flight without benefit of cooling. 


Long-Duration Flights: J&H vapor-cooled and oil- 
cooled generators using water and engine or hydrau- 
lic oil as coolants will deliver full-rated output 
regardless of speeds, ambients or altitudes. 





Vaper-Cooled 
Representative , Mf 
J&H Generator 
Designs for 
Missiles 


a 4 


Oill-Cooled Thermal Lag 


_ Ss 





J&aH Medel G1868-5 


31190-005 31186-0011 





Nominal Rating (kva) 30 
Duty continuous 
Volts 120 
Speed (rpm) 12,000 
Phase 3 
Frequency (cps) 400 
Power Factor (minimum) 8 
Weight (ib) 66 
Length (in.) 13 


Diameter (in.) + 











40 10 
continuous “a intermittent 
120/208 420/208 

6,000 ; 12,000 

3 oe 3 

400 at 400 

75 : 2 9 

75 

9 : 10 
7 











To Meet Your Specific Needs: J&H missile power 
specialists are available to confer on your specific 
requirements ... generators and regulators. You 
may obtain basic engineering data on other J&H 


environment-free generators by writing to Jack & 
Heintz, Inc., 17632 Broadway, Cleveland 1, Ohio. 
Export Department: 13 East 40th Street, New 
York 16, New York. 


©) 1956 by Jock & Heintz, inc, 


Pack & HEINTZ AIRCRAFT ELECTRIC EQUIPMENT 


130 





Aeronautical Div. 2600 ‘Ridgway Rd., 
Minneapolis 13, Minn. Repair and/or modl- > 
wera of gyros and el components if its MILLER vou know its the finest 
of LABS, (PR's 735053, 735406) $389,396, 
Two contracts 

Wayne Pump Co., Fort Wayne, Ind. Alr 
compressor, skid mounted, electric motor 
driven. Type MB-9, (IFB-528) 1097 ea., 
$1,491,378 


SACRAMENTO AIR MATERIEL AREA, 
McClellan AFB, Calif. 

Hughes Aircraft Co., Culver City, Calif, 
Kits, control surface tie-in for CSTI sys- 
tem in F86D Aircraft unit 900 (P/R 6667), 
$1,284,555. 

Nerth American Aviation, Inc., Los An- 
weles, Calif., Kit, extended leading edge on 
86D aircraft, unit 900 (P/R 6667) $3,- 
698,750. 


DAYTON AIK FORKCK DEPOT, Gentile 
Alr Force Station, Dayton 10, Ohio. 
Lavole Laboratories, inc., Morganville, 
N. J., Frequency meters, contractors part 
No. LA-6 (PR 613409) 512 ea., $446,400, 


SHELBY AIK FORCE DEPOT, Wilkins Air 
Force Station, Shelby, Ohio. 

Waco Aircraft Co., Troy, Ohio, Cradle, 
bomb hoisting and transportation 8,000 Ib, 
cap. type MA-1, 776 ea., $298,674 


HEADQUARTERS, OGDEN AIK MATE- 
KIEL AREA, Hill Alr force base, U tah. 

EKRCO Division, ACF Industries, Incorpo- 
rated, P. O. Box 209, Hyattsville, Md. Con- 
tractual maintenance of flight simulators, 
Class 28A, (PROO-555375) $1098510. 


ee a4 


- ~ 


Army Contracts 


Following is a list of unclassified con- 


— 
tracts of $25,000 and over as released A a rr ¢€ rr tf + ¥ t Sal rr 


by Army Contracting Offices 


REDSTONE ARSENAL, Huntaville, Ala. 

Ralph M. Parsons Co., 617 S&S. Olive St, 
Los Angeles 14, Calif Engineering and 
procurement services for equipment and 
instrumentation for the missile assembly, 
inspection hangar facility (Nr SPS-17-57) 
$568,169 


CORPS OF ENGINEERS, Mobile District, 
2301 Grant St., Mobile, Ala. 

Blount Bros. Construction Co., I’. O. Lox 
949, Montgomery Ala. Missile Assembly 
ind inspection hangar at Liedstome Are 
senal, (DA-O1L-076-Eng.-3525) $2,114,064 

Kutler & Cobbs, I’. ©). Box 1608, Mont- 
eomery \la., Guided Missile Test Shop at 
Redstone Arsenal (1IA-01-076-FNG-3225 
$1,226,414 
CORPS OF ENGINEERS, New England Di- / 
vision, 150 Causeway St. Boston 15, Mass. 

Westinghouse Electri« Corporation, 10 
a eaten baer 1 ote oom fareieth me @r ELECTRIC MANUFACTURING cO., INC. 
‘ ‘ d theta jumps for onnectiou e 
eraft Nuclear Energy Laboratory, Middle- Appleton 
town Conn (DA-19-016-ENG-4434) job, 
$415897 

Carrier Corporation 45 Madison Avenue, 
New York, N. Y. Furnish and deliver two 
1600 H. I. condensing eam turbine driven 
10,000 SCFM air cor ressors and acces 
series for Connecticut Aircraft Nuclear ten king 
ergy Laboratory Middletown, Conn. CLDIA per 


$-016-ENG-4740) joi $407663 
The Lane Construction Corporation, %65 ? os 
hast Main St Meriden Conn Construc it. y) 





thon of air nation gu i taxiway and park 
ing apron Otis Air |! » Base Fairmouth Lai. = dieinesbl ‘. ‘Se 
Mass., (IFB-ENG-14 7-208) job, $11 “gs ane 
ON 728 
The Griscom-Kuasell Companys, 255 Madi 
on Avenue, New Y City, N. Y¥. Furnis 
ene 265000000 BTU HK high temperature 
ir cooler and with auxiliaries and acces- 
series for (Comnne Aircraft Nuclear 
hnergy Laborator Middletown Conn 
(1+A-19-016-KENG-~474 | s-°ea008 


LOS ANGELES OKDNANCE DISTRICT, 
55 8. Grand Ave. Pusadena, Calif 

G. M. Giannini and Co Ire SIs Ka 
Gireen Street, Pasad s. Calif. Transmitters 


Job. $127904 


“t 
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The Germans called the upper-atmosphere trails of their V-2 rockets 
“frozen lightning”. When the Mach 4-5 aircraft now under development 
fly at 80-90,000 feet and higher, we'll be seeing frozen lightning in our own skies, 


Not freezing but heating will be the real problem at these ultra high speeds. 
At 3000 mph, the skin and many structural components will be heated 
to over 1000°F, temperatures too high for alloys now used. Needed: materials 
strong up to 1200-1300°F for structural forgings and other stressed parts. 


Engine builders, fastener manufacturers and forge shops are handling similar 
requirements right now, with Carpenter alloys. ‘These alloys have gained 

an enviable reputation for uniform high quality, ability to meet tough 
specifications consistently, improved forgeability and exceptional cleanness. 
Forging tolerances can be tighter. Finishes are better. Rejects are far fewer. 


Design properties and fabrication instructions for these alloys are summarized 
in our new booklet, “Carpenter Alloys for Elevated ‘Temperature 
Service’. For your copy drop us a line on your Company letterhead. 

The Carpenter Steel Company, 128 W. Bern Street, Reading, Pa. 


arpebgir El 


improved alleys for elevated temperature service 











SAFETY 





Pilot Describes Stratocruiser Ditching 


(The following detailed account of the 
successful ditching of a Pan American 
World Airways Stratocruiser midway be 
tween Honolulu and San Francisco last 
Oct. 16 was prepared by Capt. Richard 
N. Ogg, the aircraft's pilot The report 
was presented at the Au Line Pilots 
Assn.'s fifth annual Aiur Safety Forum 
The emergency landing last Oct. 16 of 

PAA Stratocruiser N90943 beside the Coast 
Guard vessel Ponchartrain halfway between 
Honolulu and San Francisco has aroused 
much interest throughout the vanouy pilot 
groups, and it is appropriate to set forth the 
story from the pilot's standpoint, and to 
detail what was learned and what might be 
uggested in the way of changes im ou 
emergency equipment and technique to im 
prove our ability to perform in possible fu 
ture CMCTZCHCICS. 

The aircraft, a Boemg B-37~ equipped 
with P & W R4360-B6 engines with CIE 10 
superchargers and Hamilton Standard 24260) 
propellers had come from ‘Tokyo, and my 
crew acquired it at Honolulu for its last 
leg to San Francisco 

We had been to Manila and had had 45 
hours rest at Honolulu. PAA overseas crews 
have seven members: Captain, First Officer, 
Second Officer/ Navigator, Flight Engineer, 
and three cabin attendants. ‘Twenty-four 
passengers were aboard when the load was 
ompleted; three of these were small chil 
dren 


Flight Plan 


Our flight plan specified an imutial cruss 
mg altitude of 13,000 ft. to approximuatch 
the halfway point, then 21,000 to destina 
ton. Kn route weather was with a 
high pressure area centered about the mid 
Winds were ver. hght at ail alti 


good 


pomt 
cudes 

lakeoff was at about Hone 
liku time Flight proceeded uneventfully 
through serving of dinner, after which most 
of the passengers went to sleep 

My watch list gave First Officer Tlaaker 
Second Officer Dick Brown and mivself all 
time at the station. “This 
swstem of shifting assignments among the 
pilots prevents boredom, and 
decrease of attention to duty, and 
the captain and first officer to keep them 
elves proficient at navigation 

The watch schedu placed mi 
navigation table for the two hours 
undpoint As IT took over the station, T no 
ticed that we were only slightly to the left 
of track and would therefore pass the Coast 
Guard ship at Occan Station N withm 
ibout 25 miles 

Our weight and airspecd now mdicated 
t would be appropriite to ¢ linb to 21,000 
© I told Haaker » was at the 
to obtain clearance and climb 
climb, I busied n if with preparation of 
the routine message transmission to the 
hip as we Passe ! H mcssage Lis pet 
tment data abo urcraft idontity, 


0 pP th 


YOM navigation 


COmSCg tic nt 


allows 


it the 


ACTOSS 


ontrol 
During 
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track, etc., and may 
radar fix while within range 
Coast Guard vessels as this one at 
Occan Station November are stationed at 
vVanous mnportant cn route pomts on the 
Atlantic and Pacit 
As weather sta 


ititude, request a 


overseas aur lanes of the 
They serve tiple purposes 
they gather unportant surface and 
upper aim data to implement mainland 
weather forecasting, and can furnish upper 
ur reports to passing aircraft 

As navigational aids, they 
beacon signals and radar fix service to pass 
mig trafic. And as lifesaving units, they 
are Capable of diversified and prompt search 
activity im time of need to air or 
surface transports This particular 
station, N, is almost exactly halfway be 
tween Honolulu and San Francisco, and we 
had used the navigational and weather data 
from the ship on duty there on almost every 
rossing 


tions, 


furnish radio 


and roscun 
occan 


Propeller Trouble 


When we reached 21,000 and our speed 
picked up after Haaker’s leveling off, it hap 
pened: the sudden, rising, deafening scream 
of a propeller runming far past normal 
speeds 

It was a left hand propeller, and m 
pethaps four seconds its speed rose from 
normal to tremendous. As ran forward, | 
saw Hlaaker’s hand reach up and press the 
feather button for Number 1 propeller 
There was no change in the sound 

As | mto my seat, 
Garcia was pulling the throttles back and 
Haaker was getting wing flap down, 1 tned 
the feather button Nothing happened 
Garcia lit the gang bar with no result 
\s the airspeed fell off, the speed of the 
racing propeller diminished, but the noise 
vas still alarmingly loud and high-pit hed 

I held the button down for a long penod 
at 140 kt IAS. No result) We were 
losing altitude, and restored clinb power to 
the good Haaker reported our 
trouble to flight watch 
CMeCrgency descent 

I told Garcia to freeze the engine Hk 
shut off the oi We were still losing alti 
tude with 20 degrees flap and 140 kt. TAS 
After about three minutes with the oil off 
the engine seized. There was a thud that 
hook the frame, and the propeller con 
tnued its bawling runaway. Its weight had 
sheared the shaft topped 
and the propeller free to windmill, A con 
tinuing left turn showed the drag 
was still great from the prope er 


Radios Coast Guard 


An uncontrollabl 
tutes a serous hazard for sevcral 
I called the Coast Guard ship on 12) 5 mv 
md advised the officcr on watch that 
hamuial trouble and 
sledged and 
shuch kept 


finn md i 


squirmed engineer 


ChEgnes 
mid mentioned our 


leaving the engi 


torque 


runaway prop consti 


(Aayon 


score having mi niight 
stance Ihe 
gave me a ditching heading 


bridge at all 


need its as ac hue 


posted on the 


revised as necessary) and said he was alert 
mg all hands 


I checked an \DI 


the ship's beacon, 335) kes 


to be sure it was on 
Wlaule IT wa 
thus engaged, the plane vawed a little and 
Haaker sad Number Fou 
mg. Its BMEP gauge ranged erratically up 
settling down 


cngme was fail 
and down the scale, finally 
at about 100) Engmeer Garcia now bent li 
efforts to 
new failure. The 
juggling 
malyzer 


chagnosing and remedying the 
tried 


manitold 


mecreasing the tem 


peratures pressure an 
rpm. “The 


low resistance 


number of 
leads I 
mecreased engmes 2 and 3. to 
mited We were losing altitude at 500° to 
1,000 ft. per minute at 140 kt TAS. ‘This 
peed was critical 
crease to 142 kt. or above caused the disabled 
while 


showed i 
shorts on agmition 


powel on 


\llow mg ypecd tio om 


propeller to speed up alarmingly, 
SS Catiscd 


retracted 


allowing a decrease to | kt on ke 
buffetmg stall 
ving flap to zero 

maications at thi 


warning I had 


rom pomt, if now 
ould restore power 


Number 1, an 


HecesMary a 


appe ued that unless we 
to Number 4 or feather 
immediate landing would be 
we would have to dump fucl to a very low 
So I altered 


on the ship and ad 


level to stay above the surtace 
headmg to home m 
dressed the 


fom 


cabin on the 


loudspeaker 


Passengers Warned 


1 told the 
situation that 
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Flight Investigations 


HUMAN FACTORS 
OPERATIONS RESEARCH 


The Sperry Flight Research Organization is seeking technical person- 


and operations research 


The positions will provide opportunities for research in human factor 
problems involving aircraft mission requirements, control, and dis- 
The theoretical and experimental studies will be particularly 
appealing to those interested in improving the performance of all 
types of pilot-cirplane combinations. 


MacArthur Field, Long Island. 


APPLY IN PERSON OR SUBMIT RESUME 
TO MR. JOSEPH W. DWYER, EMPLOYMENT MANAGER 


Marcus Ave. and Lakeville Rd. 
MM id 


Widely used on exhaust systems, pre-heat- 
ers, superchargers and similar devices, 
SOL-A-NUT has proven its stamina on 
jet engines, too. Sturdy, one-piece, stain- 
less steel construction ensures long life ... 
no corrosion if nicked or scratched. Rea- 
sonable in cost, quick and easy to spot- 
weld, SOL-A-NUT cuts assembly time in 
both manufacturing and maintenance 


Operations. 


Sen Leandro 
California 


- 


iz 


flight investigations relating to human engineering 


Flight Research Center at 


are located at our 


SPERRY 


GYROSCOPE COMPANY 
Division of Sperry Rand Corp. 
Great Neck, L. i., N. Y. 








SAFETY 


rows of seats. PAA B-377 cabins have t 
galley and lavatories in the rear part of th 
cabin area, extending well forward beto 
the seats begin. We also removed pas 
sengers from the plane of the Number | pr 
peller. We were still losing altitude 

The first we saw of the ship was a glo 
caused by its searchlight, directed vertical! 
upward, filtering through the cloud dech 
After overheading it at about 6,000 ft... » 
began shuttling back and forth along th 
ditching track, using a more-orless ra 
track ADF holding pattern and trying t 
arrange our excursions so we could end uj 
at sea level and beside the ship, aligned on 
the ditching track 

I contemplated dumping fuel when 2,00 
tt. was reached. Our rate of descent wa 
decreasing. Haaker was busy on the radio, 
passing details to Honolulu and San Fran 
cisco, while I talked to the ship 


Water Lights Out 


Commander Earle, captam of the 
chartrainm, said they now Ahad out a one and 
one-half mile string of water lights along 
the ditching track and were in complete 
readiness for our landing. As soon as w 
passed through the cloud layer, 1 addressed 
the passengers again, pointed out the lights 
of the slip and reassured them that we had 
competent help awaiting us 

Ihe three passenger service girls had 
worked fast—they had distributed life vests 
had reanstructed the passengers in_ thei 
use and had cleared the cabin and galle 
of all loose articles 

At 2,000 feet our descent stopped. At 140 
kt. IAS rated power on engines 2 and 3 
and at 100 BMEP on 4, we were holding 
our own. This development now changed 
the picture. It re-opened the possibility of 
reaching land, and it made possible post 
poning the landing as long as Riel remained 

\ few gyrations with a computer showed 
however, that, with a fuel consumption of 
3,600 Ib./hr., a ‘TAS of 147 kt. and th 
very low wind component that existed, 
could not reach either Hilo or San Francise« 
We would be 150 to 250 mi. short cith 
way 

bven with the tretchin 
range by reducing fuel consumption as th 
load decreased, there existed the necessity ¢ 
consider the high swells in the Honolul 
area, the cold water m the San Fran 
region and the good conditions at Occa 
Station N. I abandoned ideas of reachin 
land and notified the 
mitted to an eventual, but not immediat 
ditching 


Waits For Daylight 
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the possibility of panic resulting fr 
longed tension and the possibility 
Number | propeller, with probable da 
to the aircraft, duc to its susta 
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L. K. Edwards (center), head of the Advanced Design and Sys- guidance with W. F. Wright (right), head of the Analysis, Plans and 
tems Analysis Department, discusses atmosphere effects on missile Reports Section, and A. L. Lowell, Advanced Design Staff Engineer 


MISSILE SYSTEMS ANALYSIS —a field of varied assignments 


Engineers and scientists seeking a wide range of assignments 
will be interested in Lockheed Missile Systems Division's 
concept of systems analysis. For at Lockheed, systems analysis 
responsibilities involve virtually every phase of missile 
preliminary design and development. Essentially, engineers 
and scientists in this department formulate overall analytical 
treatment; perform original analyses when problems defy 
conventional handling; coordinate analytical activities 

among different departments. 

Present openings are in areas related to inertial guidance, 
functional systems, power plants, control systems and overall 
weapon configuration. Openings are at Sunnyvale and 

Van Nuys Engineering Centers. 

Inquiries are invited from engineers and scientists whose ability 
and aptitude demand a wide range of assignments. 


Leekbeed, 


MISSILE SYSTEMS DIVISION 
research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS + PALO ALTO + SUNNYVALE 


CALIFORNIA 








SAFETY 


finally failed entirely and was feathered 
The Ponchartrain gave us time of sunrise 


and first light and constantly revised data. 


on wind, weather and swell conditions. 

The long wait.for dawn atlowed us to 
— further our ditching preparations 
I had decided to evacuate the i and 
launch our rafts just as if no liclp were 
near, Accordingly, we each teviewed and 
mentally rehearsed our individual part in 
the evacuation, Some helpful passengers 
who volunteered to aid 

As fuel burned out and weight lessened 
we were able to climb. So, to check our 
rudder control in the unbalanced condition 
at ditching speed and configuration, we 
climbed to 5,000 ft. and went through a 
simulated landing. ‘This showed we would 
have good control. 


When dawn came, I postponed the land- 
ing again to exhaust fuel to almost-empty 
tanks. The sight of the Ponchartrain in the 
morning sunlight was a reassuring sight to 


_us all, Morning conditions brought a change 


of swells and wind. Commander Earle with 
diew the water lights, suggested a new 
ditching heading of 350 deg. and told 
nw he wanted 10 minutes’ notice before 
landing to lay a trail of foam on the surface 
to mark the track 

In an informal and “chatting’” manner, 
I passed all developments to the passengers, 
and I believe this contributed to their calm 
state of mind throughout the emergency 
Haaker, Garcia and Brown visited the cabin 
at times, talking to the passengers and re 
assuring them. We never had any pani 
at any time. 


Why are some Engineers 
-more successtul than others? 


Some are smarter. Kut that's not 
reason, The most successful 
thone who work within a climate 
technical 
fosters imagination, 
provides’ opportunity § for 
eourse the popular measure of 
material reward, 


tles, pay them accordingly. 


interesting, challenging flelds. 


successful engineer you really are. 
to write, Just send coupon 
you more 


INCIDENTALLY, IF YOU'RE 


Giencral Milla even more rewarding 


THERE'S TIME AND OPPORTUNITY for 
all kinds of fun for you and your family 


here in the land of 10,000 lakes 


you HAVE FINANCIAL 
knowing you work for one of the 


expensive Many (General Mills 
own “dream” homes in resort-like 
only minutes from work 

PrROVLE AKK FRIENDLY, 
make you feel at home 
find nicer people than 
General Mille right now 
SCHOOLS AKEK EXCELLENT 
pupll-to-teacher ratio 


thom 


engificeers are 
of true 
and managerial competence 
stimulates growth and 
achievement 
success is 
At the Mechanical Division 
of General Mills, we champion the idea. 

We help our men realize their fullest capabill- 
All of us benefit 
Right now we have openings at all levels in 
Maybe one of 

them Is an opportunity for you to become the C er 
No need 
We'd like 


MAKRIED, 
you'll find working at Mechanical [ivision of 


SECURITY, 
nation’s 
largest, most diversified companies . 

HOMES AKE BEAUTIFUL, relatively in 
families 
settings 


anxious to 
And you'll never 
working at 


with low 
Even you 
want to share in our tultion reimbursement 
plan at the University of Minnesota 


main Grow bigger, faster—join 
the excitement at General 


Mills in any of these fields: 


which 


or 


Countermeasures 


Digital & Analog 


omputers 
instruments & Controls 
Solid State Physics 
Microwaves & Antenna 
infrared Systems 
Inertial Systems 
Systems Analysis & Design 
Servomechanisms 
Balion Systems 
Atmosphere 
esearch 
Fine Particle Technology 
Surface Chemistry 


Optics 

Mechanical Design 
Airborne Early Warning 
Radar Systems 
information Theory 
Production Engineering 


to tell 


right 
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Mechanical Division General Mills 
1620 Central Avenue Northwest 
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Finally, when our fuel was down to about 
30 minutes’ supply, I told Commander 
Earle we would land in 10 minutes, Pas- 
sengers were re-seated and re-briefed, Garcia 
acked pillows between himself and the 
leouned part of his desk. The foam track 
on the water made a helpful runway 
which gave perspective and directional em- 
phasis. 

Dick Brown assumed his ditching station 
in the cabin on a passenger seat near the 
main entry door, 

After completing the emergency landing 
check list and squaring away at the “run- 
way” we gave the passenger a “one minute 
to go” warning and got a final swell and 
wind condition check 


Touchdown 

Swells were four feet, wind calm. With 
full flap down, gear up, at 90 kt. IAS, 
I touched down at a likely-looking spot on 
top of the main swell, about a third of a 
mile from the ship. I figured that con 
siderable rebound and runout would bring 
us to a stop quite near the ship. 

There was a light impact as we clipped 
the top of a secondary swell, then a very 
heavy decelerating impact. We were thrown 
heavily forward against our belts. A violent 
water loop to the left took place, probably 
caused by the Number | engine being torn 
from its nacelle. The nose buried itself in 
the sea, and the entire cockpit was mo 
mentarily submerged 

Then we stopped moving, floated level, 
and there was no water above the floor 
We had come to a stop in a very short 
distance. None of us were hurt. Garcia, 


hew / 
PYGMY 
CONNECTORS 


*y “Bandi 


SAVE WEIGHT! SAVE SPACE! 


One of the series: 

32 contact PC OGA-18-325 

1S 1/5 THE WEIGHT OF AN-3106A-32-85 

AMD APPROXIMATELY 1/4 THE SIZE! 
Pygmy Connectors are in stock with 2, 
4, 6, 10, 19, 26, 32, 41, 55 contacts. 
Feature quick disconnect coupling 
nuts, 7 ampere, gold plated con- 
tocts and resilient inserts. 


IMMEDIATE DELIVERY FROM STOCK 
Regular 


factory prices, in prototype quantities. 


HAROLD H. POWELL Co. ~ 
2102 Market St. ¢ Phila., Pa. 


anenrnne ite gy 
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M-R-C 


from the FIRS 
to the LATEST @ se FUTURE 


M-R-C experience in the design and manufacture of bearings 
used in Curtiss-Wright engines, beginning 35 years ago with 
the Wright “R-1”, extends through the latest models — 
powering the most modern aircraft, both military 

and commercial. 


In 1922, when Curtiss — Wright produced their first 
aircraft engine, M-R-C was prepored by 24 years 
experience to recommend and produce bearings 


for it. 


Since then, continuing progress has enabled M-R-C 
to meet problems created by the further develop- 


ment of aircraft engines. 
M-R-C Bearings have been used in all engine models 


made by Curtiss-Wright — including the latest. 


Consult OUR Engineering Department 
on YOUR bearing problems 


MARLIN-ROCKWELL CORPORATION 


Executive Offices: Jamestown, N.Y. 





VIC KERB -ARMSTRONGS (AIRCRAFT) LTO 


138 


TURBO-PROSPERITY 





WITH THE VISCOUNT 


Trans-Canada Air Lines’ average passenger load factor 
rose to a record high of 84%, 


Capital Airlines has flown over 20 million Viscount 
miles since July, 1955, enjoying unprecedented pas- 
senger acceptance, in many of America’s most impor- 
tant and competitive airline markets, 


British European Airways made $3,180,000 clear 
profit in 1955/56 at a rate of $6% per revenue flying 


hour. Utilization per Viscount was 2,347 hours 


Cubana reported a 119°) increase in Havana-Miami 
traffic in three months at a load factor of 75% 


B.W.1.A. averaged 97° load factor on the New York- 
Bermuda route for the first three months of service. 


Als France increased its traffic share of the competi- 
tive London-Paris route from 38° to 52°); averaged 
traffic increases of 25°, to 30°) on all turbo-prop 


routes and averaged 80°) passenger load factor 


Trans-Austratia Airlines achieved in 1955 56 an aver- 
age passenger load factor of 86.1) and a daily aircraft 
utilization of 8.96 hours which 

riaily”’ to a line profit of $846,000. 


“contributed mate- 


Vickers Viscounts have been ordered by 
over 30 airlines and are in service with 14. 
Thirteen Viscount customer airlines have 
placed reorders for the aircraft. 








turbo-prop VICKERS 


VISCOUNT 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 





Wherever the Viscount flies traffic and profit 


figures rise! Proved experience has no substitute 


U.S. Representative: Christopher Clarkson 
10 Rockefeller Plaza, New York 20,N.Y 


WEYBRIDGE, ENGLAND « MEMBER COMPANY OF THE VICKERS GROUP 








SAFETY 


Haaker and I hurried back to the cabin 
The door between the cockpit and th 
cabin was jammed shut and could not be 
opened, but we climbed through the in 
serted or “dutch” door which 1s a part of 
the upper main door 


Tail Breaks Off 


The tail had broken off and had carned 
away the two rearmost rows of passenger 
seats. One occupied seat had tom loose 
and one seat belt had broken. Very minor 
mjuries had resulted to three or four pays 
sengers. Some trim from the top of the 
cabin had fallen. Seatbacks on unoccupied 
seats were folded forward. Otherwise, ther 
was not much destruction to the cabin 

Dick Brown had already launched ns 
raft out the main cabin door; it was in 
flating slowly, and the hiss of the gas from 
the bottles was audible. Our helpful pas 
senger was out on the right wing very 
quickly, inflating a raft. Garcia was night 
behind him. Haaker took his raft out the 
nght wing, rigging a life line ay he went 
Passengers were standing paticntly by the 
exits awaiting their turn to board the rafts 
I busied myself checking the entire cabin 
to be sure no one was incapacitated, hidden 
and in danger of being left behind 

Brown grew inpatient with his raft’s slow 
inflation rate; he jumped ito it, smoothing 
it out on the surface and hastening its im 
flation. Passengers began embarking. On the 
light wing, our Cooperative passenger had 
not pulled the raft’s “D"” nng hard cnough, 
and only half of the raft) had mflated 
Garcia, nght behind him, noticed it and 
pulled the ring again, releasing the second 
bottle and inflating the other half 


Cabin Cleared OF YOURSELF 


Within four minutes, we were all out of 
the cabin. I boarded the nmght wing raft As an engineer, what is 


and, using the paddles, we shoved off via b 
the trailing edge. ‘There was no jagged o1 your purpose in your professional life? 


upward-distorted metal from wing flaps to 
unpede us or threaten the raft 

The main door raft encountered tempo 
rary difficulty when the broken tart, still Do you want to beat the records set by those with greater training or 
attached to the fuselage by its cables, floated different experience than you possess? Or—do you want to make and 
around and barred the way to pulling away break your own records? 
from the plan This trouble disappeared ‘ 
shortly, however, when the tail sank. Much 
jagged metal was in cvidence im the area 
of the tail breakage 

Coast Guard launches showed up at this 
point and put a man aboard the plane to 
check for complete evacuation. The raft on 
the left wing had not vet pushed off, and 
one launch crew threw a rope aboard and 








Are you concerned only with getting ahead of others? Or—are you more 
interested in getting ahead of yourself? 


Our purpose at Sikorsky Aircraft is to develop and improve what we 
pioneered helicopters the world’s most versatile means of trans- 
portation, During the few short years since the first meaningful helicopter 
flight, Sikorsky engineers established many milestones in helicopter prog- 
ress. Even before cach one was recorded, these same men were working 
with renewed effort to surpass their own achievements. 


If, as an engineer, you recognize and appreciate the challenge that 
pulled it free. In this operation the lower exists in the future of rotary-wing aircraft, you know that Sikorsky Air- 
h ’ - wi E ) 
craft offers the variety « ; . . , 
half of the raft was punctured, probably by emai a Ti , ariety ceca you need to be able to outstrip 
jagged metal from the torn Number 1 y yesterdays by your today. 


nacelle ’ 
ee We would like to tell you more about our company. We hope, too, that you 


transferring us to ther launches, then to will reciprocate and give us the opportunity to evaluate you. You can do 
the ship. Had T anti ipated the sudden stop this by writing to Mr. Richard Auten at our Bridgeport Personnel Department. 
on landing I would have touched down 

much closer to the ship and the Guards 

men would have becn to us even sooner 


One oF Tre c 


Lessons of Accident 

From this incident, most  mmpressive 
things learned we 
® Quicker inflation of rafts would be a hig 


ep forward word wor tere “| FI KORSKY AIRCRAFT 


gency equipment 


@ An improved scat belt arrangement for BRIDGEPORT-STRATFORD, CONNECTICUT 


UN'TEO AlmCRAPT € 
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CURRENT PAID CIRCULATION 


MAKE NO MISTAKE Aviation biagest news today cor ts Of the lotest 
cientific and « ngineering development which make possible tomorrow 


aircraft. The prime source for this vital information is AVIATION WEEK 


preferred by aviation s ¢ ngineeing-mMmanagement men because 


Working to fulfill their “need to know are 24 full-time editor graduate 
engineers and avidtion specialists. They possess the technical knowledge and 
ndustry experience needed to ferret out analyze and report in detail avia 


tion's significant technical developn its when they happen 
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CURRENT PRINT ORDER 



















Competitive advantage in this fast-paced industry depends on when the 
latest is learned AVIATION WEEK s fastest publishing chedule in the 
industry quarantes its reader th elem aelaileler 


AVIATION WEEK 's h gh-intere fengimeerng Al elalelel ment readership Con 
tact your local AVIATION WEEK representative who would like ve ry much 
to expand on this point) has led to overwhelming advertiser acceptance 

AVIATION WEEK carried 4.885 page of adve rising in 1956, 740 more 
oleke ER MAalelAMAslomaelaalslialire Michiel Mel MAllOm a aeMilie SMmalicl il ta maelil Site mel alellisii i sl L a) 


ALIeE ol i olilaelilela 


BUY AVIATION’'S LARGEST ENGINEERING -MANAGEMENT AUDIENCE 





A McGRAW-HILL PUBLICATION 


330 WEST 42nd STREET, NEW YORK 36, WN. Y. iC) 


World's largest producer 





PRODUCTION DESIGN 





IF YOU REALLY WANT TO WORK 
WITH A REAL WORKING COMPANY 













... if you want to work directly with management in an eager, earnest, 
close-knit engineering department that gets big things done, get the 
facts on your future at fast-growing Rohr . . . world leader in aircraft 
power package design and production. Permanency and stability are 
assured by big, long-range commercial projects which make up nearly 
half of our current $200,000,000 backlog. 


Also important to your future at Rohr is the face that Rohr builds: 


thousands of different aircraft components of all kinds for most of 
America’s leading commercial and military planes. 


Skilled production design engineers are urged to inquire at once, 
enclosing resume to J. L. Hobel, Industrial Relations Manager, 
Dept. 38. 







Qn sunny Chula Vista. California 





of ready-to-install Power Packages for airplones 








the 


what we are doing, and we are going to do 
it right,” then passengers will assimi 

same feeling 

@ Shoulder harness for crew members is a 
must for emergency landings 

@ Mechanical device to hold open the door 
firmly between the crew and the passenger 
compartment is a must. 

All crew members flying over water would 
do well to familiarize themselves completely 
with the facilities, services and information 
provided by the Coast Guard and search and 


Tesc 


Aircraft Emergency Procedures Over Water. 
available from our Government Printing Of 
fice, 


very important subject 


Phoenix Case Report 
Names Three Airlines 


Washington—Western, Frontier and 
Bonanza Air Lines have been 
mended for new or improved service 
between Denver and California. 

Reporting on the Phoenix service 
case, James S. Keith, CAB examiner, 
recommended: 

e Wester Air Lines—Extend Route 35 
from Denver to San Diego via Phoenix 
and from Salt Lake City to Phoenix, 
subject to the condition that flights be- 


tween Denver and San Diego serve 
Phoenix. 
@ Frontier Airlines—Amend present cer- 


tificate to permit two-stop service be 
tween Phoenix and Denver subject to 
certain conditions. 

© Bonanza Air Lines—Palm Springs des- 
ignated as a joint intermediate point 
with Indio on Route 105. 


Delta Begins Training 


For Jet Operations 


Atlanta—Delta 
delivery in June, 1959, of the first of 


18 


here to train pilots, flight engincers, 
stewardesses, maintenance, and reserva- 
tion oo geen 


by 


Aircraft Gas ‘Turbine Division in Cin- 
cinnati, 
Delta’s own instructors to handle a sub 
ucnt training program. 


7 


lion worth of jet airliners: eight Douglas 
550 mph. DC-8s and ten 609-mph 
Convair 880s—to be powered by GE's 


CJ. 


children-in-arms during emergency landing 
is necessary. A good solution would seem 
to be the use of 

attach belt which could be fastened to the 
parent's seat and whic h would encircle the 
infant, independent of the parent's belt. 
@ In handling passengers under emergency 
stress, the importance of crew calmness and 
deliberateness is very great 
members and especially the captain, convey 








an extra, auxiliary quick 












When crew 






idea of “We aren’t scared, we know 





ate the 











Publication CG306, 
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contains a wealth of information on this 
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Airlines, expecting 






ject transports, has opened a school 







nitial instruction will be conducted 
personnel from General Electric’s 





GE. instructors will train 





Yelta has placed orders for $86 mil- 





805 engines, commercial J79s. 
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MISSILES ENGINEERS... 
Let’s exchange resumes 


NAME: NAME: 
Douglas Aircraft Company, Inc. 


POSITION: 
World’s largest manufacturer of 
aircraft and missile systems. 


LOCATIONS: 
Santa Monica, California —a 
Naval Air Missiles ‘Test Center ADORESS 
Point Mugu, California 
Edwards Air Force Base, California 
White Sands Proving Grounds 
Las Cruces, New Mexico 
Air Force Missiles Testing Center 
Patrick Air Force Base 
Cocoa, Florida " ‘i 
Holloman Air Development Center EDUCATION 
Alamogordo, New Mexico 
AGE: 
15 years in missiles; 37 in aircraft. 
EDUCATION: | * EXPERIENCE 
An engineering company managed 
by engineers — such as Donald W. 
Douglas, B.S., Aeronautical Engi- 
neering (M.1.T.); F.W.Conant,B.S., 
Civil Engineering (Cornell); and 
A. E. Raymond, B.S., Mechanical 
Engineering (Harvard), M.S., Aero- 
nautical Engineering (M.1.T.), and SPARROW I, the Navy's supersonic 
Ph.D. (Hon.) (Polytechnic Institute  @'"-to-air guided missile, intercepts tar 
of Brooklyn )— and with key staff gets even under evasive action 
positions held by graduate engineers, 
physicists and mathematicians, SERVO AMPLIFIERS used with a 


many with advanced degrees four-way electrohydraulic valve being 
tested by Douglas electronic engineer 
EXPERIENCE: 


Pioneers in missile research devel- 
opment and production since 1941. 
Major contractors for air-to-surface, 
surface-to-surface, air-to-air and sur- 
face-to-air missile systems. 
Designers of auxiliary equipment to 
transport and launch guided missiles. 
Establishment of a completely 
separate missiles division in 1956. 
Now responsibile for nine separate 
missile projec ts —- including such 

“veterans” as Nike I (1945 to pres- 
ent) and Sparrow (1947 to present). 
Extensive flight test experience at 
proving grounds across the country 
where Douglas engineers areassigned. 
Missiles experience suppleme »nted by 
37 years in airframe design, develop- 
ment and manufacture. 





POSITION: 


REFERENCES 


REFERENCES: 

The U.S. Army, Navy and Air Force. 
Thousands of manufacturers of com- 
ponents for missile systems. 

Some 1600 Douglas employees 
now engaged in missile work. 


PILL IN THE ABOVE INFORMATION 
TEAR OUT AND SEND TO 

C. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY 

BOX 620-M 

SANTA MONICA. CALIFORNIA 
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jn $51.60 (effective Jan. 1957) per och 


ommission 


10 per 
pectticn” Want 
x Numbers counts as ! lin 
mt of 10% if full capment is made in advance for 4 
consecutive insertions 
Not subject to 


UNDISPLAVED 


fine, mininium 3 lines. 
is are “ above rate. 


Agency Commission 
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INERTIAL 
GUIDANCE 
SYSTEM 


PROGRAM 
Vibration and Stress Analysis ) 
Mechanical Design y 
Electronics Package Design 
Electronics Package Cooling y 


Recent EE, ME 
Graduate Inquiries 
Also Invited 


ENGINEERS 


DESIGN 
MECHANICAL 


Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 
AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- 
able evenings University of Wisconsin, 
Milwaukee. 
GM's aggressive position in the field of man- 
ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 
for each Engineer hired. 
Milwaukee offers ideal family living in a pro- 
gressive neighborly community in Southern 
Wisconsin. 
For personal confidential interview in your 
locale send full facts abour self to 
Mr. Cecil E. Sundeen, 
Supervisor of Salaried Personnel 


THE ELECTRONICS DIVISION "7 
GENERAL MOTORS CORP. 


Milwaukee 2, Wis. 


MECHANICAL DESIGN MEANS MORE CAREER POTENTIAL 





at the 


You'll be working on such advanced and stimu- 
lating problems as how to develop a gas turbine 
with a power-weight ratio of more than 4 to 1— 
in the class of our 158, which delivers 1050 HP, 
weighs only 325 Ibs 


It involves the design of a variety of static and 
moving ports; compressors, combustors, turbines, 
control components, gear and lube systems 


It requires men with knowledge of high speed 
machine design, and experience in any of the 
following fields: 


© solid mechanics 
¢ vibrations analysis 
* mechanical analysis 


© stress analysis 


* experimental analysis 
of mechanic 


And at this young, decentralized department an 
able man quickly advances to a position of re- 
sponsibility, aided in every way by General 
Electric's outstanding benefits and a professional 
development program, And Boston's cultural 
and educational facilities—plus the recreational 
advantages of all New England—are within easy 
reach. 


Small Aircraft Engine Dept. 
of GENERAL ELECTRIC 





Write in complete confidence to? 
Mr. T. S. Woerz 
SMALL AIRCRAFT ENGINE DEPT. 


GENERAL @® ELECTRIC 


1000 Western Ave. West Lynn, Mass. 





* Blectronics’ 
Packaging 


. Engineer 
" 


° + 
. . 
feeese® 


with unusual 
advancement 
potential 





NY 


Duties include: Solving unique packaging 
problems for airborne electronic equipment 
used in instrumentation transducer 
systems; developing testing techniques 

for laboratory evaluation under simulated 
conditions; acting as a consultant 

to design and development engineers. 


Position requirements: Degree in 

Mechanical or Electrical Engineering plus 
several years’ experience in packaging 

small electronic assemblies. 

Desired: Experience or knowledge of military 
specifications, potting methods, and 

printed circuit techniques for transistor, 
semi-conductor, and sub-miniature 

vacuum tube circuits. 

We are a research and development laboratory 
affiliated with one of the world’s largest, 
most diversified and progressive industrial 
organizations. The environment is completely 
technical and professional. We hold prime 
contracts of a long-term nature with all of the 
armed services. Salary and benefits are 
liberal. Excellent facilities and equipment. 


Our Manager of Airborne Instrumentation 
Engineering will be pleased to review 

your confidential resume. He will invite you 
to Philadelphia for a personal interview 

if your qualifications are appropriate. If you 
prefer, you need not reveal the name of 
your present employer. 


Please send resume to: 


— as WEEK 
LASS. Div 
P.O. sox 12, an Y. 36, N.Y. 





pg aay bn 
thet other readers con use— 
Advertise it in the 
SEARCHLIGHT SECTION 
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AC'S new, modern 225,000 
square feet, glass-masonry, alu- 
minum plant (being built in sub- 
urban Milwaukee) is another step 
in GM's Electronics Division's 


Permanent, Progressive Program. 


For a confidential opinion as to how YOU 
can fit BEST in ovr Challenging Program 
write to vs todoy. 
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-MPLCYMEN: OPPORTUNITIES 


oe 


, — MISSILE GUIDANCE 
—JET ENGINE FUEL CONTROLS — COMPUTERS 
— COMMUNICATION EQUIPMENT — CIVIL DEFENSE 
AVIATION — AUTOMOTIVE ELECTRONIC PRODUCTS 
all offer you personally, opportunities that demand 
investigation. To arrange personal, confidential 
interview in your territory, write today to 

Mr. Cecil E. Sundeen, 


Supervisor of Technical Employment 


AC THE ELECTRONICS DIVISION 
General Motors Corporation 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 


Towering above the American scene, the 
gantry is not an uncommon sight 

at rocket research sites. But that 

same shape silhouetted against 

the sky near Denver takes on 

added significance. 


This is the home of the ICBM, 
Titan . .. and of the men 
entrusted with its development. 


We need more men to assume 
that responsibility. This 

is a vitally important job and 
offers benefits commensurate with 
such a challenge. 


Contact us about shaping your future. 
Write to Emmett E. Hearn, 
Employment Director, Dept. V-03, 
P.O. Box 179, Denver 1, Colorado. 


Opportunities for Research Engineers, 
Physicists and Mathematicians for 
Systems Research and Development in 
the fields of: 
AVIONICS 
NUCLEAR 
AIRCRAFT AND MISSILES 
DIGITAL COMPUTERS 
INFRARED 
UNDERWATER ACOUSTICS 
COMMUNICATIONS 
CIRCUIT DESIGN 
SYSTEMS ANALYSIS 
COUNTERMEASURES 
RADAR 


Excellent working conditions. Adjacent 
to the University of Michigan. Unusual 
opportunity to carry on, with assistance 
university graduate studies while work- 
ing full time. Moving expenses paid. 
U. S. citizenship required. 


Write giving details of education 
and experience, to: 
Personne! Office 
BENDIX SYSTEMS DIVISION 
ANN ARBOR, MICHIGAN 


SYSTEMS 
DIVISION 
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EMPLOYMENT OPPORTUN 


Pathfinders of the airy blue 


ATRAN is an uncanny navigating device developed by Goodyear Aircraft engi- 
neers. It is so vital to our national security, the facts about it are still top-secret. 


‘pe MASTER the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 
engineers. 


How well they succeed is evidenced by such miracle 
developments as ATRAN. This is the amazing all-weather 
navigator which unerringly pilots planes and missiles 
to targets thousands of miles away. 


ATRAN is a good example of the challenge — and the 
opportunity—available at Goodyear Aircraft. Here are 
myriad outlets for your skill and imagination in airship 
‘design, electronics, radomes, fire control, cockpit cano- 
pies, radar structures, metals engineering — to name 
just a few. 


At your disposal are the most modern engineering and 
research laboratories, including one of the largest com- 
puter laboratories in the world. 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 
be yours at Goodyear Aircraft. Our continued growth 


AVIATION WEEK, March 25, 1957 


and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at ‘\ i y f 
GOODFYEAR, . 
yg ‘f \ 

{ 
AIRCRAFT > 


ATHAN~T M Goodyear Alreraft Corporation, Akron 16, Ohte 


ITIES 
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EMPLOYMENT OPPORTUNITIES 

















Youngsters 


grow 


fast! 


A. the most recently formed engi- 

neering laboratory of the Raytheon 

Manufacturing Company, we are dis- 

playing a notable attribute common 
to all healthy youngsters-WE’RE GROWING FAST! 
Known as the MAYNARD LABORATORY, we're 
located near the cultural center of Boston in the midst 
of a rural community. This provides the pleasures of 
suburban living with the conveniences of a major 
city close by. 


At the Maynard Laboratory you'll work with a 
minimum of supervision but be able to confer with 
men of national reputation. Here some of the country’s 
finest engineers are designing and developing advanced 
coherent radar systems used in the navigation and 
guidance of high speed, high altitude aircraft. 


Raytheon is a growing company with young execu- 
tives and young ideas—a high percentage of our man- 
agement has engineering backgrounds and experience 
which provides an excellent environment for engi- 


necrs to develop professionally. 


We offer high starting salaries, interesting work, 
recognition and increases commensurate with diligence 
and ability. You can also avail yourselves of certain 
educational benefits with Raytheon bearing the major 


Openings at all levels in the following fields: 


Circuit Design Mechanical Design 
Magnetic Components Systems Analysis 
Tube Applications Microwave Design 
Engineering Physics Specifications 
Radar Systems Technical Writing 


lo discover the growth probabilities at Raytheon for you, contact 
John J. Oliver 


THE MAYNARD LABORATORY 
P. 0. Box 87, Maynard, Mass. 


Tel: TWinoaks 7-2945, Ext. 246 





























FLIGHT TEST 
CO-ORDINATOR 


Major East Coast Electronics 
manufacturer requires Flight 
Test Engineer with experi- 
ence and ability to perform 
high level engineering func- 
tion. Work requires contin- 
vous co-ordination of anal- 
ysis and design groups with 
a flight test group as well 
as a thorough knowledge 
of current and advanced 
instrumentation practices 
and techniques, plus a 
broad background of flight 
test work, with emphasis on 
airborne testing of elec- 


tronics. 


You will be associated with 
designers of advanced elec- 
tronics weapons systems in 
the field of fire control sys- 
tems, bombing and naviga- 
tion systems and infra red 
systems. You will work with 
the most modern aircraft. 
A degree in Engineering is 
preferred but not essential. 


If you desire a position with 
an opportunity to advance 
and grow with an expand- 
ing organization, and can 
qualify for this challenging 
position, we invite you to 
write, giving a resume of 
your education, experience 
and salary requirements, to 
P-4641—Aviation Week 


Class. Adv. Div., 
P. O. Box 12, N, Y. 36, N. ¥ 





J 
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Engineers OIA 


BENDIX PRODUCTS DIVISION 


You can complete your 
graduate study at 


The UNIVERSITY of 
NOTRE DAME 


and work at one of these 
stimulating assignments 


SYSTEMS ANALYSIS 
HYDRAULIC CONTROLS 
SERVOMECHANISMS 
ROCKET CIRCUITRY + HEAT TRANSFER 

MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
TRANSISTORIZATION 
TESTING + VIBRATIONS 
STRUCTURES & STRESS 
ELECTROMECHANICAL DESIGN 
AIRCRAFT 


If you are interested in a good starting 
salary and a successful engineering career, 
send a summary of your educational and 
practical background to: 
Administrative Engineering 
Bendix Products Division 
201 Bendix Drive, South Bend, Ind. 


“Condix7 


PRODUCTS 
TRARY (6) ,") 


AVIATION WEEK, March 25, 1957 


EMPLOYMENT OPPORTUNITIES 


Analytical Engineers ‘ 


me iiith 
wee 43333 
3333 
Y¥944 


Marquardt engineers work their own problems on 
this electronic analog computer. 


Marquardt offers opportunities in 
the field of supersonic propulsion 


To solve the complex problems of supersonic and hypersonic 
propulsion, Marquardt needs analytical engineers capable of 
independent and original work. 

To encourage a creative climate Marquardt provides modern 
facilities such as our Analog Computer which enables engineers to 
investigate parametric solutions to these problems. 

The Marquardt computer room contains two separate differential 
analyzers which may be used separately or together. These com- 
puters are designed so that you may set up your probiem and 
obtain a solution either personally or with the services of a com- 
puter specialist. Problems which heretofore required many tedious 
hours are now run-off from four milli-seconds to several minutes 
depending on the time scale chosen. 

Operating with a real time scale, the analog computer may be used 
as a simulator in conjunction with other components of the 
physical system. Such an application saves hours of valuable 
design, building and test time. 

You will find a variety of challenging problems at Marquardt. 
Problems involving control components, or complete ram-jet, turbo- 
jet and inlet control systems, are but a few. 


If you would like to participate, please write or phone: 


Jim Dale, Professional Personne! 
16555 Saticoy Street «+ Van Nuys, California 
Telephone STate 5-8361 


Marquardt > \arcerrr co 





---- ae 





FIRST IN RAMJETS 
Van Nuys, California - Ogden, Utah 








EMPLOYMENT OPPORTUNITIES 


‘ie = 





PERFORMANCE ANALYSIS 


Mechanical Engineers ie 
are putting Electrons 
to Work at RCA 


AIRCRAFT FLIGHT 
PERFORMANCE ENGINEER 


To specify all flight performance 
tests, measurement and instrumenta- 
tion techniques, and evaluate data 
to determine the aircraft and engine 
characteristics. Familiarity with jet 
engine thermodynamics and perform- 
ance characteristics needed. 


* 


ALTITUDE TEST 
PERFORMANCE ENGINEER 


To determine and analyze altitude 
tests and procedures for measure- 
ment of performance and suitability 
in altitude conditions of large jet en- 
gines. Must know aircraft perform- 
ance at altitude and altitude per- 
formance testing; have some experi- 
ence with power plants. 


.-.and now, mechanical engineers 
can help create RCA’s advanced 
airborne weapons systems 


The engineers selected are expected 
to contribute substantially to the fur- 


Mechanical engineers are particularly essential in this field, for 
desired performance characteristics are running into barriers of 
mechanical limitations. The men who can qualify will create the 
muscles and sinew that change electrical impulses into more 


ther development of the J-79, the CJ- 
805 and other advanced jet engines. 
They will receive the assistance of 
engine performance specialists, and 
be encouraged in every way to fur- 





powerful weapons forces...such as airborne fire control systems ther their careers. 


or airborne communications. It will take real engineering 
ingenuity to develop reliable mechanical equipment of the 
lightest weight to fit in the smallest space and function in 
extremes of environmental shock, vibration, cooling, humidity 
and altitude. 
Today, RCA has openings of interest for mechanical engineers 
with experience in: 

Vibration and stress analysis 

Electronic thermal design 

Precision mechanism design 

Electronic and hydraulic servo application 

Printed circuitry and transistor packaging 

Electronic equipment packaging 

Aircraft installation and structures design 

Environmental testing 


Please send details of your experience 
in confidence to: 


P-4466 Aviation Week 
Class. Adv. Div. 
P. O. Box 12, N. Y. 36, N. Y. 





VTOL 
AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in: 

AERODYNAMICS 

STRUCTURAL DESIGN 

STRESS ANALYSIS 

MECHANICAL DESIGN 
ed ie ENGINEERING DRAFTSMAN 
Positions for both Junior and Senior Engineers . . . excellent 
opportunities for professional advancement .. . liberal benefits 


... Tuition Refund Plan for advanced education. 


For immediate work on New Prime V TOL 
Aircraft Development Program. 
Send resume to 


DOAK AIRCRAFT CO., INC. 
22309 So. Western Ave., Torrance, Calif. 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 


HOW TO BE THE HAPPIEST CREATIVE 
r ENGINEER IN CALIFORNIA 





To arrange personal interview, send resume to: 


Mr. Robert A. Wallace 

Engineering Personnel, Dept. 7-13C 
Radio Corporation of America 
Bidg. 10-1, Camden 2, N.J. 











World Leader in Electronics 
RADIO CORPORATION of AMERICA 
he ~ Defense Electronic Products 


Pr Engineers (E.£., M.E., we. Sales) can 
i} { have the kinds of jobs that creative | 
>. o\ men dream about. Top salaries and | 
benefits. Suburban locations in Fuller- 


rot! 
dL | \e)/ ton, Newport Beach, Richmond, or | 
MSY Palo Alto. 
Write Beckman instruments, inc. 2999 W. 6th Street | 


Los Angeles 5, California. Ask for Career File 16-P. 
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EMPLOYMENT OPPORTUNITIES 


MECHANICAL Searching for 
— New Horizons? 
D 








ENGINEER 


Ideal spot for a flexible, crea- 
tive man with the experience 
and abifity of a Project Leader, 
to join an advanced team doing 
exploratory work in Thermal 
Engineering at General Elee- 
trie’s Light Military Electront 
Equipment Dept 


This is ai forwart-thinking 
group. A team of only 6 men 
requiring no supervision, who 
work asa unit yet bave the op 
portuhity to make individual 
contributions 





Requires BSME, with broad ex 
périence in thermo, heat trans 
fer including controls work, and 

some background in the design ~—— p GAS TURBINE 
of aircraft components. Pre , OMPRESSOR 

vidus design work in heat ex the engineer @ chance te utilize his 
changers will be especially val training to its fullest? Ext benefits 


— ae ee Whet are you looking for in your such as paid insurance and hospital 
familiar with measurements future job? A permanent position plans in addition to a regular retire- 
— with good starting salary and ment program? .. . if any or all of 
Sages Mary ae. reccnetes advancement? A medium sized com- these are important to you, contact 
a Se aa oe pony with a progressive research CAE and let them outline their pro- 
erate and development program affording gram to you. 

Mr. John Sternberg, Dept. 867 


Light (Aitieory Ge ADDRESS: “SALARIED PERSONNEL” 
t tary Electronic 


oe CONTINENTAL AVIATION ond ENGINEERING 


GENERAL @ Evectaric 


French Road, Utica, N.Y. f j rsx h 1, 
LP tA melee, Mice aN 


y ® 


Send reply in confidenc+ 














STAFF POSITION OPPORTUNITIES 
FOR 


ENGINEERS AERONAUTICAL ENGINEERS INTERESTED 


EXPAND YOUR 1M 
FUTURE AT RYAN STATE OF THE ART STUDIES 


Join a fast-growing esm- 
—— woe Se Battelle has staff positions available for several experienced engineers to 


search aircraft—jet-propul- ships } 
sion—electronics. Work on participate in a number of long-range research programs concerned with the 
determination and prediction of trends in technologies related to propulsion 
Jet VTO , systems and airframe design. Duties would consist of literature surveys, visits 
Automatic Navigation 
Missile guidance to research and development establishments, preparation of trend and state 
Rocket combustion of the art reports, and consultation with representatives of government and 
High-temperature 
motollurey industry. Staff members would also have the option of participating in technical 
Advonced tenia research programs, and special studies directed toward the development of 
. . — 
epitaeiiaaiass: techniques for predicting state of the art. For descriptive brochure and 


Join o 34-year old com- technical application blank, write to 
pony—not too big—not 
too smal! -where you — 
Secs capidiy tive tn clos TECHNICAL PERSONNEL MANAGER 
Rhy ye DEPARTMENT B, BATTELLE INSTITUTE 


een, gate. COLUMBUS 1, OHIO 


Write in confidence to 
Jomes Kerns 


aa RYA N Don’t forget the BO X N U M B if R 


2720 Harber Drive 
San Diego 12, Californie When answering the classified advertisements in this magazine 
don’t forget to put the box number on your envelope. It's our only 
means of identifying the advertisement you are answering. 
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EMPLOYMENT OPPORTUNITIES 





FIELD SERVICE ENGINEERS 


CHIEF PROJECT ENGINEER |): 2: se 
* Expense Account 


, ‘ ‘ * Auto Allowance 
A major aircraft development and manufacturing firm ial ila 
oneywe ere 16 Ox ing 


located in the Midwest has an unusual opening for a its Field Service Program 
An Electrical Engineering degree or its 


Chief Project Engineer on a new jet transport airplane. caulvaient Ie necennary to Instruct cus. 
Q lifi ti e a oeaee nee ae in ber =o ss mensywen 
valifications are: Engineering degree, ten years Pp gy op ey Hy 


sirable but not necessary. 


heavy engineering experience on successful transports Oe 


program Send resume, including educa- 


from preliminary design through production. This posi- tlomal background, experience, aid initial 
Salary requirements to 


tion would encompass complete engineering charge of Ferwunned Dept. 
Ps e Att, Floyd Mason, 
this new project. Salary open. Minneapolis Honey wel 
Minneapolis, Minnesot 
1433 Stinson Bivd., “Dept. TAIX 


Py . ° 
Interested parties please send detailed resume in con- 
REPLIES (Bor No.): Addreas to office nearest you 
fidence to c/o This publication Classified Adv. Dt 
NEW YORK: I’. 0. Bow 12 (36) 
CHICAGO: 5:0 N. Michigan Ave. (11) 
P-4646, Aviation Week, SAN FRANCISCO: 68 Post Bt. (4) 
620 N. Michigan Ave., Chicago 11, Il LOB ANGELES: 1125 W. 6th St, (17) 























POSITIONS VACANT 


The University of Nevada at Reno, Nevada 
has openings on the teaching staff of the 
College of Engineering at the ranks of In- 
structor or Assistant Professor in Mechanical 
Engineering. Address Dean of Engineering 


Wanted...an Alert Avionics Engineer || fer tsricvian 


Executive Pilot. Twle Engine aircraft. “Require 
of 5,000 hra. 


WHO CAN.. . A.T.R. rating and minimum 
Good salary and full expenses. P-4612 


P SPOT Significant Technical Developments in AVIONICS Aviation Week, 1125 W. 6th St., Los Angeles 


17, ¢ ali 
P REPORT and Write About These Developments Clearly and Concisely. 











POSITIONS WANTED 





4nb. L keh. a 





Write ican overseas airline 
AVIATION WEEK : ie Constellation, DC-6, 12,000 hours, age 37, 
has a challenging position Editor married, desires executive flying position. 
Avietion Week PW-4497, Aviation Week 
open for an assistant AVIONICS EDITOR 330 West 42nd Street Foreign Representative—Pilet-Engineer ex- 
New York 36, N. Y perience includes 10 years of Sales and Serv- 
ice Engineering on aircraft accessories, jet 
fuel controls, propellers and engines. Flight 
Test Engineering. Age 35. Will relocate or 
travel. Resume and references on request. 
PW-4516, Aviation Week. 


PERSONNEL MANAGERS  Kacoets peat, yor eres re 


ditor — Europe — South ‘hanevion. —~— Free to 
travel. Available immediately. Family man 


10, present location Wash. D. C. Phone 
Poplar 2-2922 or write PW-41604, Aviation 
Week. =_ 


Pilot-Engineer desires position, involving 


some flying, as a sales or engineering repre- 

be | | ? sentative for a company manufacturing aero- 

e nautical components, (radio instruments, 

A.D.F., autopilots, etc.) for business or exe- 
cutive type aircraft. Will furnish own air- 


craft or fly company owned. B.S. E.E., Com- 


Write for free copy of mercial Pilot, | year Engineering Design Ex- 


perience, 7 years Engineering Representative 
for Company manufacturing aeronautical 


“RESERVOIR OF ENGINEERS Sah beef ont un 


i ATR Pilot DC-3 C-46 DC-4 8500 hours. Mar- 
NI L MEN ried, age 35. Diversified background. Desire 
position with future, will relocate, foreign or 
domestic. Available now. PW-4639%, Aviation 
The engi 8 and technici you want can make contact . Week. — 
to reach are gathered in convenient, com- your employment edvertising to just the Former empenutet —_ ~ pilet desires Corpe- 
pact groups—as this 12-page booklet points ™en with the job qualifications you want onan ail. pues ave raft. PW-4677, .. 
ent. - without wasting advertising money for tion Week. 
higher-priced space in publications with 
It keys the job titles these men hold to general circulation, in which you pay for Don't ¢ 
the McGraw-Hill publications they read for perhaps 999 unqualifed read for every | » fenger the 
on-the-job information. It explains how you who may meet your job requirements. BOX NUMBER 


Write for your free copy to: Classified Advertising Division mente to Gin - hE. don't — pas 
the box number on your ey It’s our 


McGRAW-HILL PUBLISHING CO., INC., 330 W. 42nd St., New York 36, W. Y. cuty, nouns of ideumying Go aivertizn- 











1 trent 
































AVIATION WEEK, March 25, 1957 








FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Costeal 
The McGraw Hhll 
Office Thavel You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 7-5117 
G. JONES 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 
C. F. McREYNOLDS 


D. BRENNAN 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St. 
LOngacre 
S. HENRY 
D. COSTER 
®. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 
H. BOZARTH 
ST LOUIS, 8 
3615 Olive St. 
JEfferson 
w HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 
w. WOOLSTON 








EMPLOYMENT OPPORTUNITIES 


Mr. John Cowan, Personnel Section A.N_P_.D 
General Electric Co, P. O. Box 132, Cincinnati 15, Ohio 


Nome ,... 
ee 





Has Fine Opportunities For 


FLYING SALES EXECUTIVES 


Exceptional opportunities exist now for qualified, experienced 
salesmen who would like to supervise and direct the sales 
organizational work in a fast growing business aircraft market 
within key regions of the U. S. Those who have executive 
management experience necessary to initiate and administer 
sales programs in the field, and who are qualified pilots, should 
send complete resume and recent photo to Robert J. Geia, 
Marketing Manager, Commercial Sales, Beech Aircraft Corpora- 
tion, Wichita 1, Kansas. 














Is it complete? Are you expanding it? 
Making Replacements? 


YOUR ORGANIZATIO 


Noturally, you ore anxious to secure the most suitable man or men available. You want 


men with the special training that will make them on asset to your organization. You 
can contact such men through on advertisement in the Employment Opportunities Section 


of AVIATION WEEK. 


Classified Advertising Division—Maor. 18, 149 


AVIATION WEEK, P. 0. Box 12, New York 36, Wi. Y. 
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SEARCHLIGHT SECTION 


RATES 


$2.10 a line, minimum 3 lines. To figure advance payment count 5 
everage words as a line. 
BOX NUMBERS count as one line additional in undispleyed ads. 
DISCOUNT OF 10% if full payment is made in edvence for four con- 
secutive insertions of undispleyed ods 





columns—0 i 


The advertising rate is $21.00 
other in @ contract basi 


DISPLAYED 


« inch for all advertising appearing on 
s. ntract rotes on request. 


AN ADVERTISING INCH is measured % inch vertically on one column, 3 
inches—to oc page. 
Closing date is 11 days before issue date, subject to space limitations 


Send new ads to Classified Advertising Div., Aviction Week, P. O. Box 12, New York 36, N. Y. 











SINGLE—MULTI-ENGINE AIRCRAFT 
OWNERS—CHIEF PILOTS—MECHANICS 


Vex a RIEASIC 
WA PASTA AA Aer FA 


HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: 


** AIRCRAFT ”’ 


ENGINEERING REPAIRS MODIFICATIONS 
MAINTENANCE OVERHAULS CONSULTATIONS 


“RADIO + RADAR + AUTO PILOTS - INSTRUMENTS ” 


SALES—SERVICE—!NSTALLATIONS 
COLLINS FLITETRONICS NARCO ARC KOLLSMAN 
BENDIX DARE ons LEAR RCA PIONEER 


‘‘APPROVED REPAIR STATION’’ 


AIRCRAFT—ENGINES—INSTRUMENTS 
RADIO--RADAR—DME 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 8000 HR. 


MINNESOTA AIRMOTIVE, INC. 


MINNEAPOLIS, MINN. © Phone: PArkway 


WORK CARRIES AN UNCONDITIONAL ,UARANTEE 


C9 sf 
US 4 


Wold Chamberlain Field «+ 9-8388 


WHERE Ail 
at YOUR command... 


WORLD'S FOREMOST the most advanced 


L ] D E $s T A R and comprehensive 
SERVICE CENTER 


Aeronautical 
Engineering facilities 
for business and 


| commercial aircraft 
| 


AIRCRAFT CORPORATION 
international Airport «+ Miami, Fia. 


Inspec tion 





FOR IMMEDIATE SERVICE 


@ BEECHCHAFT D188 0” time mod 
fabric all surfaces. Completely equipped. For 
mer owner major oll company. Teterboro 

@ BEECHCRAFT B50 385 brs remfe. eng Exc 
equip. inel L-2 auto pilot, dual omni, dual 
commun New paint & interior SBubstan‘ial 
saving Teterboro 
PIPER APACHES (2) 6 Super Custor 70 
bre TT; aux tanks oa 4 with man 
extras incl: dual gens lanvting a inet re 
mote compass; omnl & AD E bus 


boro. 
30th 


CORPORATION 


TETERRORG., N. J. ATLAS 8.17 4 
N. MASS. F. BOSTON 7 4630 

PHILA. PA eee “y 22-7500) 

WILMINGTON AST #-6611 


eng. New 








Where to Buy 

















Remmert -Werner 


ine. of Inc. of tne. of 


St. Lovis Florida Toledo 


Lambert Field Pompane Beach Express Airport 


Lodestar DCc3 Beech 


Specialists in Conversion, Maintenance, Overhaul 


PacAere Engineering Corp. 
(Formerly Leer Aircraft Engineering Division) 
Senta Monica Airport, Santa Monica, California 
Builders of the Incomparable Learstors 











PT WIST wFee's 


FOU has been used commercially 
for over two yeors. Users indicote 
complete sotistaction with its per- 
formance and attest to its speed 
and ease of operation 


SMOOTH JAWS 
Hardened, smooth 
jows do not mor or 
fracture plated, stain- 
less or monel wire, yet 
grip securely 


“Nothing holds like 
sofety wire, nothing 
twists like Ziptwist 


U. S. PATENT 
2,725,902 


with a Flick of 
Your Thumb 


SPRING STEEL LEVER 
LOCKS & ADJUSTS ITSELF 
TO VARIATIONS 
IN WIRE SIZES 


Additional Distributor 
Territories Available 

















TWIN BEECH 
DC-3 
LODESTAR 


e ROCHESTER 11. NY 


100 HR. INSPECTIONS 
COMPLETE OVERHAUL 


| ROCHESTER AIRPORT 
PHONE GENESEE 8 730) 


AIRWAYS, Inc. 


S/t/ 
” AVIONICS TOOL CO. 
P.0. BOX 531 - VAN NUYS, CALIFORNIA 





FINEST AIRCRAFT MAINTENANCE. 





This 


WHERE TO BUY Section 
supplements other advertising in this issue 
wit these additional announcements of 
products and services essential to the avia- 
tion industry. 

Classified Advertising Division 
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SEARCHLIGHT SECTION 











TUxede 7-154! 








FOR SALE 
Propeller for DC-6 
43E60 and oy airplanes 
PACIFIC PROPELLER, INC. 


P. O. Box 6133, Riv. Hts. Br. 
Seattle 88, Washington 








CANNON PLUGS 


Nation's largest authorized foctory stock 
NE” Connectors Series 

KO Miniatures AN Connectors 

OPO Sortes Diamond “UG's”’ 


For immediate delivery, wire, write, phone 


LIBERTY AIRCRAFT, Inc., 2°%; 


1023 W. Arbor Vitae St. Inglewood, Calif 
ORegon 8-5217 

















REPLIES (Ror No.): Address to office 
t/o Thia publication Classified Ade 
NEW YORK: P. 0, Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave 
SAN FRANCISCO: 68 Post St. (4) 








FOR SALE 


New E-68 Computers in leather case ($10.00 


list) with illustrated direction manual ($3.00 


both $7.95. Kane Aero Equip't, 
» Oklahoma City, Okla. 


list) 
N. E, 23rd St. 


2308 


HS A & D Sikorsky Helicopters. Price from 


$6500 to $7500. Stinson Field Aircraft, 
17 38, San Antonio, Texas, CApital 41-8151 


WANTED 


“Wanted: Ledest f ] 
fuselage.”’ Wanted for 
W-3806, Aviation Week 





” dets nile 


BUSINESS OPPORTUNITY 


Mountain fly! eur speciality. 
School AETNA Helicopters. Inc. 
fornia. Phone 4F6. 


Etna, 


IF YOU RENDER A SERVICE TO THE 


AVIATION INDUSTRY YOU SHOULD 


INQUIRE ABOUT THIS SECTION! 


Write 


Classified Advertising Division 
P. O. Bex 12, New York 3%, N.Y 


Hox 


or pieces of 
parts. 


Approved 


Cali- 


| 
! 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Consolidated 
PBY-5A 


Deal Directly 
with Owner 


Several immedi- 

ately available 

from invemteary. 

Will modify to 

sult pour re- 

juirements. 

Low engine and airframe hours. Excellent 
aircraft for passenger, cargo and agricul- 
tural uses. 


A. J. Ming Hunter 6-7690 
> TRADE-AYER COMPANY 


Linden Airpert, Linden, N. J 





FOR SALE 
NOORDUYN NORSEMAN 


Excellent condition 


Total time on aircraft 705 hours. Engine 
TSO 250 hours ladders boot 
Entire airplane recovered with Irish 
May 1954 Address 


Pontoons 
rack 


linen inquiries to 


JOHN W. GALBREATH & CO. 


42 & Gay Street Columbss, Obie 
Phone Capital 4.1196 

















DC-3 
FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 
TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Box 233, Miami 48, Fie. 








Immediate Delivery 
end install 
adhere 


We stock, everhev!, 
PRATT & WHITNEY 


R1830 21820 


~75, —92, 94 , ~72 


R985 R1340 R2000 


and our most popular OCI engine 
R1630 - SUPER - 92 


ENGINE WORKS 


lambert Field inc %. Levis, Me 








TIMMINS AVIATION 


LIMITED 
Offers... 


LOCKHEED LODESTAR 
Executive 56-S 


D. H. DOVE 
ROYAL GULL AMPHIBIAN 


“THE Business 
AVIATION CENTER” 








Deal Directly 
with Owner 


Loser ine 240 om 
. 1) amt 40% 
ime tm Lero 


BEECH 
TWIN BONANZA 
N701D 


n 1 ne ber 
ond rellicenee 
Full feathering 
tng firey with 
vue. Collins 180 
channel trates 
mitter, Alte 15D 
(ron, Alte VHF 
ecelver ane 
wine tual fone par 12. alice 
le 1.2 opilet with 
an : approach wipler 
mates airplane ixrerytional 
lreaters protected lean 
race terms available 


TRADE-AYER COMPANY 


linden Airport Linden, WN. i 
Unter 6-7690 





MONTREAL AIRPORT 








AN HARDWARE & FITTINGS 
Stainiess, Aluminum, Brass, Steet 
jee. Bend for hee © wall ‘aoe = 
complete line of AN Fittings 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Cutwer City, California 











NAVCO Lambert Field 
St Lewis, Me 
MC. PErshing 1-1710 
has in stock 
ARC. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 











DC-3 
FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 


TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Box 233, Miomi 48, Fla. 
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—to help you get what you 


“SEARCHLIGHT” Is Opportunity Advertising 


Advantage Of It For Every Business Want 
“THINK SEARCHLIGHT 


rant—to help you sell what you no longer 


need, 


, gn? 
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Why unital VISCOUNTS have 
NESA’ Flexseal’ windshields: 


Capital Airlines’ new jet-prop Viscount air- 


planes have certainly caught the public inayinia- 
tion. The windshield assemblies should be of 
special interest to airframe designers. First, they 
are using NESA glass, which is the name for 
Pittsburgh Plate’s heated, laminated glass. NESA 
wives the finest possible protection against wind- 
shield fogging and rciny, and “aSSUTCS good pilot 
visibility. 

In addition, these are Frexseat windshields. 
hie ylass layers are not clamped. Instead, the 
windshields are supported by a tough, plastic in 
terlayer. In-the-air bird collisions are no longer 
hair-raising experiences. Even if the glass layers 
are fractured, the plasty interlayer will maintain 
full cabin pressure even at the plane’s maximum 
altitude, 

Our Technical Representatives will be glad to 
discuss difficult aireraft: glazing problems with 
you, Just write to Pittsburgh Plate Glass Com- 
pany, Room 7229, 632 Fort Duquesne Boulevard, 


Pittsburgh 22, Pennsylvania. 











Fiexseat 
INsent 


L 
INTERLAYER ol pe 


Gass . Bus Bar 
NESA Coatine 


GLAss 














This is NESA Flexseal. NESA is a transparent, 
electrically conductive coating applied to hot glass 
as it comes from the furnace. Fired-on bars are lo- 
cated on Opposite edges of the glass Sufhicient 
voltage is applied between bus bars to provide heat 
dissipation of about 2,100 BTU/hr./sq. ft., usually 


enough to melt ice and prevent fogging 


Flexseal edge contains a metal strip imbedded in 
the interlayer plastic. The protruding edge (see 
diagram) ts bolted in the windshield frame, but the 
glass “floats.” This is the secret of the strength and 


resiheney of Frexsear installations 








PAINTS - GLASS - CHEMICALS - BRUSHES - PLASTICS - FIBER GLASS 
TTSBURGH ATP —6UC(<“‘<‘<édr CS eee Ce 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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LETTERS 









Rascal Mount 


I have appreciated your magazine for 
many years. In my opnnon, it as the best 
aviation magazine published im the United 
States. And, in particular, your cover photo 

cach one a masterpiece 

However, I would lke to bring to your 
ittention the writeup on your Feb. 15 
cover It stated that the Rascal wa: 
mounted on an underwing pylon on the 
8-47. If I am not mistaken, you are only 
partially correct. It is under the wing, but 
the pylon is connected directly to the frase 
laze above the bomb bay 

I was fortunate cnough to see this type 
of ng on a B47 on the Boeing flight line 
vhile on ‘TDY to Wichita, Kan, m mid 
December, although, at the time, I didn't 
recognize it for what it was 

VIC Joun W 
Belleville, Il 

Auman Ramsay is night! Rascal pylon iy 
connected directly to the B-47 fuselage 
Kd.) 


Ramsay, USAT 


Sweet Simplicity 
I've been flying quite a few years and a 
remark of Mr. C.D. Perkins im your Feb 


1S assne (“USAR’s Perkins Poses Budget 
Problems,” p. 75) brings out a_ hearty 
nen.” 


I refer to the part of his expression that 
isks for mor sumphety of Concept 
development and engineering design and 
tactical operation and could reduce budget 
requirements many fold if we paid more 
ittention to reducing problems to ther 
simplest form, we could go a long way 
toward solving not only our money problems 
but our technical manpower shortages at 
the sume tune.” If Mr. Perkins does not 
ican to include it, | would add: the same 
ittentiton could be paid to administration 

It seems to me many responsible people 
are already ovcrcommuitted m= them honest 
ind dedicated zeal to administer by com- 
plex gadgetry. I have specif reference to 
the phobia, or if not that, the fad for 
meticulous work measurements accompanied 
by associated paper analysis. Scemingly 
this is done by about as many people ( bird 
vatchers) as people who do oductive work 
1 am aware of my relatively liamited view 
point, but T have seen and experienced the 
unpact of never perfect mechanized think 
ing and chart engrossed leaders. In thea 
genuine — pursuit of adimnuiuistration, some 
key leaders appear to lose sight of practi 
cal and simple aspects that could give a 
more effective When machines 
react to human mput error, it as 
often the operational activity at the very 
end of the line that receives the disruptive 
unpact of the error Corrective action is 
often slow, awkward, and 
dollars, as well as human energy 

Another addition to Mr. Perkins’ plea 


operation 
quite 


CXPCHISIVE in 


for simpheity-—how about a screaming halt 
to the trend pushed by people who try to 
make modern flying appear more difficult 
and complex? It seems as if many peopk 
forget the great simplicitie: 


of the yet engin 


158 


Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
Address letters to the Editor, Aviation 
Week, 330 W. 42 St., New York 36. 
N. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion, We will not print anonymous 
letters, but names of writers will be 
withheld on request. 


and the jet airplane that were extolled a 
few years ago—and now the opposite seems 
to be true. For example, I agree with most 
of Capt. Robson’s articles, but I feel he is 
inclined to make today and tomorrow’s fly 
ing appear more complicated than it really 
is. It’s still an airplane and the basic funda 
mentals for a 7 effective flight are the 
same 
Gettmg back to carth—automobiles; 
here’s an amazing example. Think of the 
mass of traffic lights, police and stop signs, 
etc., there are in New York—and how 
slowly trafic moves and the accidents 
Phen, go to Buenos Aires and look at its 
trafic sct-up—no lights, no police, no signs 
nothing! But traffic seems to move quite 
reasonably, Maybe they have something 
Since the air world is considered comphi- 
cated, I wonder if a concentrated drive for 
simplicity would be worthwhile? I have 
flown passengers and have had the services 
of copilots, navigators, etc., but I know 
first-hand the average fighter pilot has and 
will continue to handle these modern 
“complications” alone. In short, let’s em 
phasize the simplicity of modern flying. 
Cor. Cuarres W. Starx, USAF 
Kelly Air Force Base, Texas 


Infrared 


Congratulations on your interesting article 
on infrared, March 4 edition. In_ listing 
firms active in field you failed to mention 
Kett Corp., Cincinnati, Ohio. We have 
been and still are engaged in research and 
development in this field on classified con 
tracts for the Air Force 


Kart Scuake, president 
Ihe Kett Corp. 
Cincinnati, Ohio 
al + 
Enlightenment 
Englishman Wilkinson (AW, Feb. 18, 


p. 126) needs to be enlightened. I'm sure 
that all the records, if true, that he claims 
are Brtam’s would not have been possible 
had not the United States loaned them to 
money to make them 
\t the time Britain was concentrating 
on beating the turboprop market, we were 
busy turnmg out jet Phters for the Korean 
conflict 
How far ahead are we, Mr. Wilkinson? 

Far cnough ahead to save your neck in 
World War II and far enough ahead to 
feed you in addition to ourselves 

Rospert E. Brown 

Senior Mechanical Engineer 

Melpar, Inc 

Falls Church, Va 
Reader Brown's letter is typical of a large 
volume of mail received, taking issue with 
Mfr, Wilkinson's letter.—Ed.) 









Traffic Separation 


I should be grateful if you would be good 
cnough to correct a statement in Mr. Doty’s 
article in your Jan. 25 issue (“BOAC Pro 
poses New Navigation Plan,” p. 39, 40) to 
the effect that I want to see an end to the 
vertical separation of trafic on the North 
Atlantic. What I would like to see ended 
is reliance on vertical separation alone, br 
making much more use of lateral separation 
and reconsidering the basis of longitudinal 
separation. There is no doubt in my mind 
that vertical separation properly used wil 
continue to prove one of the desirable means 
of traffic separation and I should be ex 
tremely grateful if you would be good 
enough to make this clear in a future issu 
of your magazine 

E. W. Pixe 

Control & Navigation Superintendent 
British Overseas Airways Corp 

London Airport 


Nuclear Fear 


It appears that fear of a nuclear attack 
is the controlling factor in our defens« 
concept. We will have to devote a great 
deal of effort on research and development 
on missiles and long range nuclear bombers, 
but only as a deterrent to attack 

The nuclear weapon reached the 
state in the bombing of Japan that poison 
gas reached in World War I 

The Korean War, the fighting in the Fas 
Fast, and the Suez Canal should clearh 
illustrate this 

It then follows, and the above exampl 
emphasize this, that we should be turning 
our efforts to tactical weapons. A mobik 
infantry, armored divisions and tactical an 
craft to support these. Not nuclear weapons; 
they won't use them if we don't and vice 
versa! Donatp G. Werrsine 

Columbus, Ohio 


* - 

I1-28’s Bombsight 

In regard to Feb. 11 issue, p. 63, the 
picture on the left shows a navigato 
bombardier in the nose of a Soviet 11-28 
bembsight shown is M-9 Norden American 
bombsight mounted on Norden stabilizer 
gvro. Also, lower left corner shows dircé 
tional panel of American C-1 autopilot 
Hlow come? 


Sal bie 


Sun Variey, Cann 
(This type equipment was furnished thi 
Russians in World War II as lease lend 
Ed.) 


. 
Age-Old Incentive 
The companies that spend $1.00 
to $5,000 per engmeer recruit could have 
hordes of engineers beating at their gates by 
climinating advertising and recruiting expen 
ditures and applying the saving to salaric 
This suggestion will very likely not. sit 
well with personnel or Aviation Wee 
Nep W. RicHarpson 
Acro Engincer 
Ai Proving Groun 


Eglin AFB, Fla 


1oOwW 


Commane 
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TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


When the pilot wings the lever from feed is automatically computed 


idle to emergency thrust—or back scheduled. Ge 
again—things must happen fast in the exhaust nozz 
big jets. 
But not too fast! 
lor, pouring it on, or cutting back to the bin 
faster than the engine can take it, Matched 
spells disaster. The penalties are ruin 
ous over temp itures, Compre or tall 
or flame-out. 
\W hen the pl t orders a change mn oy teogee ther a a . 
thrust, the Bend:x* fuel metering and e¢ length and girth of th 


engine contro] system takes over. buel naix components, designes 


Bendix ("2 South Bend, iso. 





New aluminum sheet gives Convair B-58 


THINNER, TOUGHER SKIN 


The new muscle in America’s air 
arm, Convair’s supersonic B-58 
bomber, has a wing-skin that’s 
probably the thinnest, toughest 
yet— bonded to an aluminum 
honeycomb section. This new con- 
struction method uses a new light- 
gauge, high strength, heat-treated 
aluminum alloy skin produced 
by Reynolds. It has the strength- 
weight ratio, the superior mechan- 
ical properties and the excellent 
surface qualities demanded of 
skins on a supersonic ship like 
the Air Force’s B-58 “‘Hustler’’. 
Whenever aviation advances, 
Reynolds Aluminum advances 
with it. And Reynolds goes be- 
yond meeting material specifica- 


tions. Reynolds technical services 
contribute to customers’ design 
and engineering staffs— make 
Reynolds a part of many impor- 
tant industries rather than just 
a supplier. 

For details on how Reynolds 
can serve you—and for a com- 
plete index of Reynolds technical 
handbooks and films—write to 
Reynolds Metals Company, P.O. 
Box 1800-T-J, Louisville 1, Ky. 

a 
For below mill quantities of AND sections 
and other aircraft shapes, contact our 
specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 West Im- 
perial Highway, Los Angeles 45, Calif., 
Telephone: Oregon 8-7621. 


See ‘CIRCUS BOY", Reynolds exciting dramatic series, Sundays, NBC-TV 


REYNOLDS 4g ALUMINUM 





The above illustration shows how 
Reynolds new light-gauge, heat- 
treated, strong alloy sheet is bonded 
to an aluminum honeycomb for B-58 
wing sections. This new skin material 
is available in a range of thin gauges, 
widths, lengths, and alloys for several 
airframe applications. A typical size 
in Alclad 7075-16 is .010°x36"x120" in 
sheets, and in conventional coil lengths, 
Write for complete information and 


application assistance, 


The Finest Products 


Made with Aluminum 


are made with 


REYNOLDS GD ALUMINUM 








